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FPF9 CSELOK H 



FPP'S INTERNAL 
niNST STREAM 



FPP'S nie 
niNST STREAH 



"FIRST 
F0N2" 



■NOP" 

OR 
■ANT" 



JENTRT' 
SVC 



<L. 




. THE -GOSVC- niCROCTCLE BECOMES ACTIVE DURIN6 
THE PERIOD NOTED "GOSVC" ABOVE, BUT THE 
CPU'S t FPF-11?S niCRO INSTRUCTION IS SET UP DURING 
THE PREVIOUS niCROCTCLE;CLE, THE nPC HAS 
SETTLED, AND THE CONTROL STORE HAS BEEN ACCESSED, 
BY TX.) THEN ATTT , THE FPF-11 AND THE CPU 
STROBE IN THE STABLE H1CR0 INSTRUCTION AND COMMENCE 
EXECUTION OF IT. 



_r 



J l 



r 



■FIRST 
F0N2- 



" JENTRT 
HTRAP- 



HOLDCSEL*HOLD HOLDCSEL*H0LD HOLDCSEL-NOCSEL H ?!;^ SEL " 

NOCSEL 



■LDL 2HM RA" 



■JENTRT HTRAP" 



■JENTRT FPF PROTOCAL" 



_r 



i_ 



niB nlNST(SRC-F0N2) 



HIB nIST<SRC=FPF) 1 ) 



FPP HIB LATCH < IN) 



FPP MIB DCO PLA 



FPP'S CSEL H 
FPF9 CSEL OK H 



ADR2 
CHI, PC 



IHPI 

eUNLITE 

IR 



EDD IR, 

RA 

ID1CPA) 



JENTRT 
FPF 



ADR2 CHI PC 



JENTRT FPF 



i 



K 



LDPCONIFETCH 



Vr 



EL 



JENTRT FPF- 



"BUT LDPC'PASSESN 
NEXT«PRE1 ' 



i?»* 



TALLT, CSEL IS ASSERTED 
A DETECTING "JENTRT FPP." 



■CSEL OK" ENABLES HIB I DAL T'S GATES, IF NEEDED 



DLYD JENTRT TST 
FLOP.(FPFS) 



NOTE 2: FROH THIS POIHT ON, 

"HOLD CSEL" TAKES OVER, 
OUT OF C'S. 



*1 



FPP INTERNAL, 



MINST STREAM 

(-OUT OF ROn i HOLDCSEL-NOCSEL 

REGISTERS) 

FPP INTERNAL ~^ 

FIELD 

(HIB HIST STREAM) 

DAL DATA 
CSRC-F0N2) _ 



SET "JENTRT TST 
BUT BREAKOUT 
> 



■nAHT PLACES 



(SEE NOTE 2) 
> 



NOTE 1 
■nORE PLACES 



NOTE: DURING THE "nANTPLACES" MINST 
C'S-HOLDCSEL" CANNOT BE USED AS THE 
CSEL SOURCE, SINCE UE DO NOT KNOU 
TET, IF UE HAVEHAVE 60TTEN A JENTRT! 



(HOLDSEL-HOLD)- 



-H- 



r*n 



n"j~i 



SECTION 2 



HCK1>, Mtf TMi MOM IT 
»UII«L IQUimtNT CO*PO**T10M »NP 
MM.L NOT K MMOOUCID 0* COPIED 

umo in umolc o* ih mt 

TW l«flt fCm THC IMMjFMCTWK 
IW.I Or ITIM UITMOUT W1TTIN 
PMMSSION. COFTIIOHT © IN 

a nam, tauirmni catrawTimi- 



REVISIONS 



CHK ICHANGE NO. |REV 



I 



Is 



tal 



1 ni-juN-a^Dl 



DATE 
1 i-jmh-oi 



DATE 
n-jyw-ti 



EM6. 



'S&BzXk 



BOARD LOCATION. 



SHEET 



-QE_ 



PSKCARTER>Tini .DRU 1 1 1-JUN-JLl] 881 38 [NEXT HIGHER ASSEnBLTl 
FIRST USED ON OPTION^nODELi FPF11 iB-QD-FPFH-e 



t- FPF1 1 H/U ARCH 
AND TRAINING INFO 



SIZE 

D 



CODE 

TD 



NUMBER 

FPF1 1-0-3 



REV. 
A 



M£_ 



1. 



FPF1I HOT CLOCK TIMIN6 L HCOOE PROTOCOLS 
"ENTERING 



LEAVING HOTCLOCK MODE" 



CS INSTHOLD H- 




CURRENT NEXT .CURRENT NEXT * 



HOLD THE PREVIOUS "LASTANY" 
I ACCESS THE UPC0HIN6 "NOP" 
THEN PASS THIS NOP TO THE MIB 



J 



HOLD 

CRITICAL TiniNG-NOTE 1: 



CRITICAL TIMING NOTE 2: 



ACCESS "CS INSTHOLD"- 



HOLD IS INITIATED, AS USUAL, BT TFONZCLK H. 
THIS INSURES THAT THE ROM OUTPUT LATCH IS CLOSED 
(HOLDING THE "NOP") PRIOR TO "FPPCLK H"S" CLOCKING 
THE C'S, SO THAT AS THE CS "NAB" FIELD Y02ZLIES, 
THE niB ROM'S TOZ2LING OUTPUT UILL NOT GET TO THE MIB. 
"CS INST HOLD" SETTLES OUT, SOON AFTER "FPPCLK H'S" EDGE 
AND TAKES OVER THE "HOLDING" FUNCTION. THE OVERLAP OF 
"TFONHCLKH- AND "CS INSTHOLD H" , PROVIDES THE SAFETT 
AROUND HOLDIHG THE "NOP". 



NOTE: UPON LEAVIN6 "HOT" MODE, THE 
UORST CASE < IE SHORTEST CLOCK PLUSE > 
CLOCK, UILL OCCUR IF TFONZCLK H GOES 
LOU IMMEDIATELY FOLLOUING THE FALL OF 
C'S NC-HOT H. THEREBY ENABLING THE 
"CPU" SIDE • EARLIEST POSSIBLE MOMENT 
THIS MAKES FOR A M CYCLE POTENTIALLY 
AS SHORT AS "TFONZCLK LOU" TIME. 
(X-125NS) ^ 



XTAL HOT OSC 



CS NC-HOT H 



■-juuuuuuiruuuiruuuuuir- — juinjinnjiruiF 

j^VIA "NC-HOT" ,_ '->>->'-> <-< i-j 

.& <£ 



•VIA "NC-CPU" 



SYNCHRONIZER -£ 



-THIS FORMS THE UORST 
CASE SHORTEST ACCESS 
TIME FOR MIB ROM 
■FIRSTANY" 



HOT ENA H 
COUNTER VALUE 



J =1|=2|.3|=4|=5|=6| = 7| = 8[=9|1B| Y |r»lK [ = 8|=9|l 8|=Z|Z* \ | = 8 | = 9|l eP* ! CNTR=8 

r~i— i 



J~~r- L 



"n. 



NOTE: INITIAL STARTUP OF HOT CLOCK 
ALUAYS TAKES THIS LON6, REGARDLESS 
OF "RATE FIELD". (IE HOT X- IRRELEVANT ) 



CLOCK STATUS 



MICROCTCLE: 



HINST FONZ 



•CS INST HOLD- 



BASE MACHINE SYNCHD. 



"ANT" 

"NC-CPU" 

"PASS" 



"LAST ANY" 

"NC-CPU" 

(LASTMCPU 

RATE) 
"PASS" 



DESYNC FROM BASE 



"NOP" 

"NC=HOTX" 

"HOLD- 



ACCESS I 
SETUP FOR 
"FIRST ANT 1 



HOT OPERATIONS 



"NOP" 

"NC=HOTY" 

"HOLD" 



■"NOP" 

■NC=>HOTZ- 

"HOLD" 



"NOP" 
■NC=CPU - 
■HOLD" ' 



NOTE: MPC MUST SETTLE, ACCESS 
-("FIRST ANY-,ANO SETUP MIB BT 
NEXT RAISING EDGE! SEE NOTE 2: 

■/IF TIMING IS TOO TIGHT, CHANGE 
■*f TO "HOLD" L CHAN6E "FIRST 
ANT" TO TO NOP. THIS GIVES AN 
EXTRA NCYCLE TO RESYNC! 



BASE MACHINE SYNC'D. 



"NC-CPU" 
"PASS" 



"MORE ANY' 

"NC=CPU" 

-PASS" 



REVISIONS 



t h i s VHuwm urn 5 HCihc« ti w. 

HCKIN, IK THC PIOPCITT 

»I*IT«L HUlPntMT CO*PO**TION »tfc nrui , | fu . UPC „. 

[HALL MOT K acmroouct* M rn»ir 3CHK CHANGE NO. 
Ml UKO IM IMOLC 0* IN MT 
TNI MS IS Fn THC IHHUFACTIMC 

sake or irens uitmout ukittcm 

PtMISJIOM. CWrtlHT d 1411 



I 



t-e-iudj oi o 

1003 MIS 



ONLY AC8 AC3 ARE 

ALLOUED TO BE USED 

FOR TRANSFERS TO AND 
FROM THE BASE MACHINE 

2901 CLOCK SECTORS 

T-BUS BIT POSITIONS 
CORRESPONDING SLICE POSITION ( Yt ) 

REGISTER DEFINITIONS 





FUR 17 (UORKINS 

REGISTER) 

FUR 16(U0RKING 

RE6ISTER) 


FEA 


■FPS TEMP 








FEA TEMP 




FCCR 






FEC 




ZEROS 


E FSRC 


ZEROS 


E AC 


FSRC (U0RKIN6) 


S 


E 


AC 


S 


E 


FSRC (UNROTATED,AS FROM MEMORY) 


S 


E 










E 


AC5 (UNROTATED.AS FROM MEMORY) 


s 


E 


E 


ACS 


s 


E 


E 


AC 3 


s 


E 


E 


AC2 


s 


E 


E 


AC1 


s 


E 


E 


ACS 


s 


E 



SECT 3 


SECT 2 


SECT 1 


SECT 8 


SECT 


B6 


B5 | BI 


B3 | 


B2 


bi ] Be 


B7 


? e 


15 8 


15 


8 


15 8 


15 8 


63 56 


55 H8 


39 


2H 


23 8 


7 8 



XN 

NOTE: SIGNALS SHOUN AS " J " 

ARE NON-TBUS CONNECTIONS 

TO THE SLICES, X. AS SUCH 

DO NOT REQUIRE THE TBUS AS 

THEIR INTRACONNECT PATH. 

(THEY MAY REQUIRE THE ALU, ST0RT 

TO BE ACTIVE). FLAGS 



FPS1 ,2 

FPS TEMP 



=FN-T 
T62- 1 
T61 



"L, 



L EN 



Q8 

Y9 



-Q> 



T15 11 


13 


12 11 


18 


9 


8 


M 




I I 






•1 





1 1/3H REGISTOR'S 


R1 1 


FEA 


Rlt 


LOOP COUNT 


R17 


ALIGNMENT COUNT 


B 


INDEX CONST. 


BX 


PC*Z(FEA TEMP) 



| 










FPS2 

3 2 18 


J 15 IS 13 12 11 18 9 


8 7 6 5 


4 


|fer|fid|x|X|ivu| u 1 iv 


" 


fd|fl 


FT 


x 


FN | FZ | PV j PC 
















fd|fl 


e 



EXCESS 288 EXPO NENT NORMON 

<77 — > 2»»177 
88— > 2»»8 

177— > 2««-I 



EXP -( 



— > 2»»-l77 



2"-288 
(EXACT ZERO) 



FPP INSTR. FORMATS: 



FONZ 

REGISTER 

SET 



FEC CODES: 

2-FOC 

t=DIVIDE BY ZERO 
6-INTEGER CONVERT 
18, 8-0VERFL0U 
12, 18-UNDERFLOU 

15, 12-MINUS ZERO 

16, 1H-HAINTAINANCE TRAP 







1 MODE 1 
8 7 6 5 3 ? 


1 


F1 


|OC»17JFOC 


|ac |fsrcfdst 


l 










F2 


|0C - 1 7 | FOC 


1 FDST 


I 










F3 


JOC - 1 7 ] FOC 


|»C 1 SRC'OST 








•*~C 


-> 

— 


FS 


J0C-I7J FOC 


| SRC'DST 








*—c 


->J 



5 
6(SP) 
7(PC ) 
8(PS) 

9 



RD OR RS 



2981 i. TBUS RESOUfiSE 
RE6ISTER LAYOUTS 



E1S 
E13 



RBJ SRC FIELD PO INTER( IR8: 6 ) 



RD1 DST FIELD POINTER( IR2: 8 ) 



URE 



l"-"[ 



fell 



:hk is . ^= * 



DATE 

I1-JUH-»I 



FIRST USED ON OPT IQN'MODEH FPF11 



EN6.A, -. DATE 
v>^OC-4A^aa|n-JU»-ti 



DATE flOAgP LOCATION! 



SHEET 






PSKCARTER >TIM2.DRU |li-j(jN-81 88t 31 ( NEXT HI6HFB ASSFnaTTT 



B-DD-FPF1 1-8 



SIZE 

D 



FPF1 1 H/UI ARCH . 
8.TIMING INFO. 



CODE 

TD 



NUMBER 

FPF1 1-8-3 



REV. 



I 



H-8-ltddd OJ Q 
M03 XII 



FPF11 FLOWS 



T H I l HMU I W f «HB g tri r i » T )»K 
iwkin, am thc raartiTT a 
>i»IT»l ituirntHl coarwariON *«0 
.L NOT K ftCMOOUCCO 0« CO»ICB 
UK» IN UHOLE 0» IN »•»! « 
THC MClt rO» THC fMMUTMCTIMK 
M.I Of ITfnS UITHOUT IMNTTIK 
1ISSION. COPTKIOttTffi 1M 

bint.L lotiimtNT cn—a«»Yio«- 



CHK ICHAN6S NO. IREV 



8 



A 



its I 



PSM CARTER >FPF.DRU 




DATE 
n-jUM-oi 



DATE 

l-JUH-QI 



FIRST USED ON OPTlOH'tlOQEH 



t\fcxx.~& 



BOW LQCflTIQH- 



DATE 

fMiti IM-JW.-OI 



SHEET 



eai 18 NEXT HI6HER ASSEnBLTi 
FPFH B-DP-FPM1-8 



_asL 



FPF1 1 FLOUS 



SIZE 

D 



CODE 

FD 



NUMBER 

FPF1 1-0-4 



REV. 

ft 



11 



3? 



n 



h-8-l IddJ Od 
»3WII»I 1003 HIS 



ROD 



ADJUST INDEX 
POINTERS 





TRflpTsvJ 



•T HU HMUIW UK 5P t ei ri C» TI 0H5 

HHEIN, n(f THI niMITT IV 

»kit*l tauimiNT COHPOMTIOH OHO 
IMM.L MOT K *CFtOMjCS» « COPIEO 
9* USCO IN UHOLE M IN M«T M 
rHC MS IS FM THC nwwfMCTIMC M 

SM.E or item uiTHOuT uairrcN 

FCmilSION. COTT«I«HT(f) mi 

blllTHL lauipntNT ciamowTiOH- 



CHK ICHAH6S NO. [REV 



d 



12 



l LgP7?l 



^ffi 



DATE 

l-JUN-il 



PSi<CARTER>COnCD.DRU lll-JUN-gl e^i"B7 



DATE 

ll-JUN-tl 



8 



I 



FIRST USED OH OPT IQN^nODEL t 



FPF1 1 



:£■<&* J*>j^ 



BOARD LOCATION! 



DATE 

1I'JUN-(I 



SHEET 



siE as. 



NEXT HI6HER ASSEflBLTi 
B-QD-FPF1 1-9 



TITLEi 



SIZE 
D 



TOP DOUN 
FLOUI 1 



CODE 

FD 



FPF1 1 



NUnBER 
-0-4 



REV. 
A 



■+$=■ 



I 



■3«unN 3003 MIS 



a 



FSRC OODES 



FSRC 
OPERAND 

FETCH 
ROUTINES 



ILLEGAL^ 

ZERO TESTS 

ON 

AC, FSRC 



BREAKOUT 
ON OPCODE 



ON 2ER0 TEST 
RESULT 




nUL <AC=8> 



tlUL FSRC=AC= 



MUL FSRC=8 



TRIVIAL 
CASES 13 



r-C 



-<5 

-G 



noD-FSRC=e 



c 




HOD 

TEST 




TEST\) 



STORE 
TUICE 



) 



KTO ROUND ) VoUND TRUNK) ^. 

TRUNK J ^ ' 



HOD 
FSRC«AC«0 



STORE 
TUICE ( 18) 





(sjfB 



FSRC = 8> -^r 
FSRC = 8^) " L 



~<1 

-c 



h: 



SUB 
SETUP 



ADD/SUB 
SETUP 



LD,AC,»FSRC«8 




-(TtORE X18^ 




^ouno trunk) 




?OUND TRUNK) 



-^QUND TRUNK) 



STORE ZERO^ 



■T HU ttmm W SWC iri M T HWS. 
MIMll, *K TN MOH»H OF 
>I»IT»L EtUirnCNT COKPOMTIOH »HC 



[HM.L HOT K KFttOMJCED OR COMtP *»"* LMHWbt WU ■ KfcV 



Dt UtCD IH UHOLC 0* 1H mt KS 
THE MflS FOR TMI tMHUFACTUK 0* 
tM.1 OF ITInS UITHOUT IM1TTCH 

PCinifflON. cottiiomt A !«•' 

HIT«L IIUIWUMT COfOXTlOM- 

8 



I 



3:^i<nmlu 



|| 1£ ® U CHK'O/-; y- ff\ DATE fiOAR£ 

II ll^ll II II II II , £ry M |"-^-«'iSHlll 

PSK CARTER >ARQPR.DRU 1 1 1 - JUH-8V 69H1 NEXT HI6I 



FIRST USED ON OPT IQN/nOOSLi FPF 1 i 



^TuuCgSta uXS, |m-jun-» 



LOCATIONI 



_qe aa_ 



6HER ASSEHBLTI 
B-DD-FPFI 1-8 



TOP DOUIN 

FLOU 2 



SIZE 

D 



COOE 

FD 



NUMBER 
FPF1 1-8-4 



REV. 
A 



1 Q 



+&r 



I 



H-e-llddJ Od 
aMunt soo3 mis 



NOTE! ALL FLOW PAGE REFERENCE 
REFER TO DRAUING FILE 
HAflE AND NOT SHEET NUMBER . 




PSKCART£R>FPF2 .DRU 



(null) 







e 


( 1A 


SAVE PC OF 
NEXT INST. . 


NOCSEL , 

FEATEf1P<PC, 

BUT CLRFPS LDPC , 

J'"8 







NOCSEL . 

CFPIR KCDAL1, |STORE THE INST. 

J' ID 



ia. 



SET UP U0RKIN6 AC 



BREAKOUT ON OPCODES 



1C 



NOCSEL, 

CFPSKCONt 2ER0 J 
BUT CLRFPS, 
J'PURUP 



NOCSEL , 

X[< 1 1 >KAC, 

tCNTR<CONC 18.S.2H>], 

SETJENTRTTST, 

BUT BREAKOUT FD, 

J'26 



ZERO THE HARDUARE FPS AND 

TEST TO SEE IF UE GOT HERE 

VIA -ODT", AS OPPOSED TO 
-PURUP 



NOCSEL, 

FEC<ALUB, 

J'NULL 



PURUP REQUIRES 
CLEANOUT OF 
FEC. 



NOCSEL, 
J'NULL 



ODT" LEAVES FEC ALONE. 



O 



F5 
CNO ARG> 



Fl 
CAC"FDST) 



F2 
CFDST) 



F3'F4 
<SCR/AC"SRC ) 



(OPCODE >| 
\lLLEGALy 



F3 

<AC«DST> 



( NO AR6 j( CFCC J 



f LO If LDC J [ LD»SN6L j f LD-DBL J f ST J (fDST»CLRJ ( FDST»CLRj 



SETF 
SETI 
SETD 
SETL 



LDF 
LDD 



LDCDF 
LDCFD 



ADDF 
SUBF 
MULF 
DIVF 
nODF 
CHPF 



ADDD 
SUBD 
riULD 
DIVD 
nODD 

criPD 



STF 

STD 

STCFD 

STCDF 



CLRF 
CLRD 



TSTF 
ABSF 
NEGF 
TSTD 
ABSD 
NEGD 



f STFPS J f STST J 



{ LD>SRC 



5 



f STEXP j BTC<FI,FL^ 6TCCDI,DL* 



LDC IF It 
LDCID II 
LDCLF I I 
LDCLD I I 
LDEXP 
LDFPS 



STCFI 
STCFL 



STCDI 
STCDL 



REVISIONS 



nimh, ••( ti« rnrttTT 

di»it»l lauimiMT co«po*»tion <w*f rul , i ruaucc „,. 

SHALL MOT K (CMNOUCCO OB rwrrft CHK ICHWM6E NO. 
US» IN IHX.C 0* IM M«T M 

THC MSIS FOt T« IMHurnCTUK 

(•Lt or i Tins without _uairrtN 

PHMSSIOH. C0PTKI0HT © IDI . 

bitiTnu tiuirmm nnrramYiar 



8 



I 



d 



tal 



CHK'CK> 



PSM CARTER >FPF1 .DRU 1 1 B- JUN-8 lMl ifTn? 



IB-JUN-81M 



DATE 
H-JUH-01 



DATE 

10-JUH-tl 



FIRST USED ON OPTlON/nODEH FPF 11 



w^Vv<SftU^a> 



DATE 

to-jwi-ii 



BOARD LOCATION. 



SHFFT 



jje ax 



NEXT HI6HER ASSEnBLTl 
B-DD-FPF1 1-0 



SIZE 

D 



NULL LOOP AND 
INITIAL BREAKOUT 



*i 



CODE 

FD 



HUHBER 

FPF1 1 -0-4 



REV. 
A 



*L 



I 



*.-»-UJdd Oi 

•MMM 9003 Ull 



^ Mi 

I NOARGS 1 ' 



787. 



NOCSEL 

FPSTEI1P<FPS, 
BUT BREAKOUT 
J'2B 



SET F. 
J'SF 



SET I, 
J'2F 



SET 0. 
J'2F 



SET L 
J'2F 



CLP R9 R9, 

FPS.FDFL<FPSTEnP. 

J/23AH 



CLR T BIT FLAGC IR) 



f GOSVC j 







f OPCODE A^_l 
k ILLEGAL J 














799 


26 




781 


2H 


NOCSEL, 
J'3D 


HERE IF FD NOT SET 
(FROM "BREAKOUT") 
GO TO 3D: FOR SET OF FEC 
CODES, AFTER JENTRT. 


NOCSEL, 
J' 3D 


























f ILLE6ALS 1 3 





HERE IF FD NOT SET 
(FROtl "BREAKOUT") 
GO TO 3Di FOR SET OF FEC 
CODES, AFTER JENTRT. 





(~0 


|t- 


783. 




2HH 






NOCSEL, 
J<21 


TO ALLOU FOR CSEL 
TO BE CHECKED. 
FUR16<FCCHSK, 
SET UP NZVC OASK 




35 




21 






I HP 8 URF 

<DAL1<CFPSJ, 

J'2J 


CLR T BIT FLAGC IR) 
tlASK OUT UPPER FPS 




55. 




2J 






XOR PS URF, 
J'2K 


FLIP MASK 


63 








2K 




ANDL 17 URF, 
J'2t 


HOV PSU TO FPF11 
flASK OUT PSU CCS 


1 


2L 




*0R URF PS 


OR THE" TOGElnc* 
AND SEND TO CPU. 


13«t. 




2f1 








CLR R9 R9, 
J'23AH 


CLR T BIT FLAG 












( 60SVC J 


31 



!• 






■this nmuim «e pveirieiriBii. 

kcmiii, an tm nrartirr or 
»i*ir*i ituimcMT cobpmmtion *■*> 

I MOT K KCMOOUCSft M C0P1» 
U*C» IN UHOLE OK IN MIT 

ric Ms is roo thi nuMjracriiK 
M.I or iTins uithout iMirriM 

PCMIISSIOM. COPT«I«NT|C| IMI , 



femm miirnrtiT rairwnT 



CHK ICHAN6E NO. |REV 



I 



chk ;^ca 



DATE 
IQ-JUH-OI 



DATE 
io-juwi 



PSKCARTE R>FPF2.DRU l)8-JU^-8Jj IIIHHJ M6XT HI6HER ASSEflBLYI 
FIRST USED OH OPTION" flOOEL' FPF11 B-QD-FPFH-e 



Sfc^^Hvv&i K 



DATE 

■JMW-OI 



BOARD LOCATION! 



SHEET 



of. aa_ 



NOARG AND CFCC 



SIZE 

D 



CODE 

FD 



MUHBER 

FPF1 l-8-*t 



REV. 
ft 



+&*■ 



T 



■MlfflN 3403 VIS 





CD' 




'17. 


3XA 




NOCSEL, 
J'3A 




73 






30 


t FDFL ]<C0Nt FDFLBAR ] , 

BUT rtODES 

J'3E 









CD 



( LO*DBL 1 



ADDED FOR INTFC PROTOCOL 



NOCSEL, 
BUT MODES, 
J'3E 



SETUP FD'FL FOR USE IN 
GENERATING INDEX CONST AND 
TEST FOR ILLEGAL HODES. 

NOTE: FD'FL IS INVERTED FOR FETCHES ONLY, AND 
RESTORED AT AT 12BE,BF,BG SO THAT ROUND'TRUNK AND 
OTHER CLEANUP ROUTINES UILL USE ORIGINAL VALUES. 



TEST FOR ILLE6AL HODES < H8 .<R6+7 > ). 



NOCSEL, 

XCC M )3<CR0TLJXl< 11)3, 

J'3H 



SET UP UORK ACC. 



f LD'SNGL J 



NOCSEL, 

XC< 11 >,< 1 .e>HALUe, 

J'3FA 



FROn "BREAKOUT- 



X[< 11 )KtROTL]XC< 11 )J, 
J'3H 



SET UP UORK ACC 



f ILLEGALS J 



FEC<82, 
CLR R9 R9, 
J'23AA 



ILLE6ALS Ct18.<R6*7)] 
OR ILLEGAL OPCODES 
FROM 26i '2H. 



INP B URF, 

CDALKCONU 18.4.2)], 
J'3EX 



(FEC02 A <23A 
ILLEGAL J 31 



INP 8 URF, 

CDALKCONCC 18.4.2)), 
FCC 13)KALU8, 
EC< 13)]<ECC11 )] 



SET UP "INDEX CONST" 
FOR ADRS HODE CALC'S. 



CLR R9 R9, 

CFPS2. FLAGS XCONC FNF2 .C 4 ) J , 

BUT MODES, 

J'26AB 



SET UP FLAGS AND GO TO "COHflON MODES" 



CLR RS R9, 

Ft< 11 )]<CSR1 ]F[< 11 )], 

Et( 1 1 )]<ALU8 



X[< I 1 )}<[SR8]X[< II)], 
CFLAGSKCONKH)], 
BUT MODES, 
J'26AB 



■ x« 

SET UP "INDEX CONST - 
FOR ADR? nODE CALCS . 
SET UP E13(EAC),UITH 
LEADING ZEROES. 



INSERT -HIDEN BIT"AND 
2ER0 XII 'S EXP FIELD, TO 
CREATE FULL 64 BIT ACC. 
NOTE: SI6N BIT GETS BLOUN 
UATIH XII ,BUT ORIGINAL 
AC HOLDS COPT . 



INSERT TOP AC "6UARD 81 T" 
AND SETUP FLAGS FOR ENTRT 
INTO -COMMON nODES" ROUTINE. 



II 



(JSEJ 
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CHK ICHAN6E NO. |REV 



8 



I 




AND -LD SETUP 



FPF1 1 



NUMBER 
-0-4 



REV. 



U <?_ 



I 



2 " 



•MUCK 3003 MIS 



(ED 



( STCFD J 



NOCSEL , 

XC< 18>,ALL]<ALU6i 



BUT MODES, 
JH'D 



FROn BREAKOUT UITH FD SET. 



CHECK FOR ILLEGAL MODES 



NOCSEL 

XC< II >.< I .8>KALU8, 

J'HCX 



FROM BREAKOUT UITH FD CLEAR 



XCC 18>,ALLKALU8, 



BUT MODES, 
J'HO 



CHECK FOR ILLE6AL MODES. 



ILLEGAL 
MODES 



CLR R9 R3, 

FEC<82, 

.W3AA 



FLAG ILLEGAL MODE AND 60 TO 
TRAP'SVC ROUTINE. 



/FEC82 \ 
I ILLEGAL J 



C FDFL .FLA6S KCONt FDFLBAR .< 81 8 ) ] , 

Xt< 12>3<CROTL JXt< 11 )], 

BUT EN, 

CLR R9 R9, 

J'HG 



I* 



18. 



X1B<SETSI6N 



SIGN UAS NEG, SO SET UP 
X18 FOR SIGN INSERTION 



H6 



INP 8 URF, 

CDALKCONIC 18.4.2)3, 
FtC 13)3<ALU8, 
EC< 13)3<E£<12)3, 
BUT E2, 
J'4I 



NOT EXACT 2ER0 



SET UP INDEX CONST FOR 
ADRS MODE CALCS. 
SETUP E13 EXP AND TEST E12 
FOR 'EXACT 2ER0" INDICATOR. 



CD 



EXACT 2ER0 



DESTNCi 

F[< 12)3<CSR1 3FCC 12)3 

EIC 12)3<ALU8 



27<t 



4J 



XU12)]<[SR8]X{< 12)), 

BUT FT, 

H0T6, 

J'ISA 



GO TO HOT xCLOCK MODE. 

INSERT HIDOEN BIT AND 

LOU END <T7:8) GUARD BITS. 



1HHNS 

60 TO ROUND'TRUNC 



56. 



NOCSEL, 

t FLAGS 3<CON[(818)3, 

J'HAX 



HH 



X(( 1 1 >3<ALU8, 
[FPS2 3<CONCFZ3, 
BUT MODES, 
J'2&AB 



EXP*-128, ""EXACT ZERO FLAG" 
60 TO "COMMON MODE' CALCS 



INP 8 URF, 
CDAL3<C0NC< 18 
BUT MODES, 
J'26AB 



H.2)J, 



FROM ' BREAKOUT ' 
FOR INTFC. 

SET FLAGS FOR "COMMON MODES- 
ROUTINE. 



SET UP INDEX CONST FOR 
AORS MODE CALCS. 



60 TO 'COMMON MODES" CALCS 



C ROUND \ . 
TRUNC J' 



^ MODES J 
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SE 
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CHK ICHAN6E NO. |REV 



I 



PSKCABTER>FPFS.DRU I18-JUN-8 




■■r±t 



DATE 
iQ-jim-ti 



DATE 

H-JUH-H 



FIRST USED ON OPTION^nODELi FPF11 



rLtxJC&HsJ*!* U-SlL-OI 



BOARD LOCATIOH' 



SHEET 



_fl£ 13_ 



1 1 141 I NEXT HI6HER ASSEMBLTI 

B-DD-FPF1 1 



STCSTC** SETUPS 



SIZE 

D 



CODE 

FD 



NUMBER 

FPF1 1-0-4 



REV. 

A 



-hfc- 



I 



K-»-llddJ Od 
1003 MIS 



I FOST-CLR J 


FROfl BREAKOUT 

CHECK FOR ILLEGAL tlODES 




7H5 


6A 




NOCSEL , 

XC(1 t >]<ALU6. 

c flags kconccbi en, 

BUT HODES, 
J/-6B 


. ILLEGAL] 
< 1 ) 






17. 


6B 


SET UP IHDEX COHST FOR 
ADRS HOOES CALCS. 

GO TO "COntlOH OOOE- CALCS 


57. 


6C 


I HP B URF, 

COAL KCONCC 18.4.2)1, 

J'68X 


CLR R9 R9, 

FEC<82, 

J'23AA 


i2. | 6BX 






CLR R9 R9, 
CFP52KC0NCFZ), 
BUT HOOES, 
J'26AB 




/^FECOzY 
k ILLEGAL J 










>l HOOES J 





FLA6 ILLE6AL HOOE AHO GO TO 
TRAP/-SVC ROUT I HE 



t hu wmiw wp 8we i rie* T nw>. 
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.l hot m mmooucco m tvr\" 
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ric lasts rot t« imnutmctum 
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tWlIlJlOK. eOPT»l«NT(D IMI , 

aititiL tttiimtMT caw^Yiow 



S CHK CHAH6S HO. REV 



REVISIONS 



I 



d 



tal 



PSK CARTER >FPF5.0RU 




DATE 



DATE 



FIRST USED OH OPT IQH^nOOEH FPF11 



f^cxa 



am 



OATE 
€i. |i»-jw-»i 



flflflSO_kfl£ftUJl!ii_ 



SHEET 



_Q£ 2S_ 



I ISH I HEXT HIGHER ASSEMBLTI 

B-DD-FPFI 1 



CLR SETUP 



SIZE 
D 



CODE 

FD 



NUMBER 

FPF1 1-9-4 



REV. 
A_ 

"Mfc— 



¥ 



H-B-llJdd Oi 
mm 1003 mis 



(fdst-clr 1 1 t 



TST 
CABS 
CNE6 



FROfl "BREAKOUT" 



NOCSEL , 
J'60X 



nov RO URA, 
BUT MODES < 
J'6F 



ILLEGAL r- 
ne.R6*7> V- 



638 




6E 


FEC<92, 
CLR R9 R9, 
J'23AA 








/FEL02^ 
I ILLEGAL 


)" 



FLAG ILLEGAL HODES 
60 TO TRAP'SVC 



COPT RD TO URA SO THAT 

CAN BE ALTERED < 03 ,H ,5,6,7 > 



ADR CM URA, 
[FLAGS KCONC<ei8>3 
J'6Cf1 



ADR CnURA, 

[FLA6SKCON((0ie>], 

J'6Crl 



X[< 185XFDST, 
J'6DA 



(test hero) 



IMP 8 URF, 

[DAL XCONt 18.4.2)] 



<6CH> FETCH OPERAND 



LOAD INDEX 
CONST. 



ADR CM RD, 
J'6K 



SUB URF URA, 
J'6CL 



CALC ADRES 
OF OPERAND 



RD CONTAINS ADRS OF ADRS 



ADDL -2 URA 



INP PS URA, 
J'6CL 



INPUT THE 003 0R DI13 
BUS ADRS. as a 



ADR CH URA, 
CFLAGSKC0NC<818] 



FETCH OPERAND 



INP PS URE, 

Xl<18>,<3>]<CDALli 

J'6DC 



60 TO -FLA6 niNUS ZERO" 



C FLA6 ^ 
hlNUS ZERO 



CALCUATE 
ADRES OF 
ADRES 



ADR CH PC, 
CFLA6SKC0Nt(881 >J, 
J'6LA 



ADR Cfl PC, 

[FLA6SKC0NC2ER0], 

J'6LA 



INP PS URA3/3 
BUT 6R7, 
J'tLC 



6R7 



n6»7.6R7BAR N 



6LB f16*7.GR7 



ADDL 2 URA, 
J'6LC 



ADD RD URA, 
BUT FLA68, 
J'6CL 



II 






(8) 



ADR2 Cn URA, 
J'6K 



FETCH ADDS 
OF OPERAND 



REVISIONS 



THI1 HAU1HI WD iPieiMHMOHS.I 

MltllM, *tt THi WHjrt»TT OF 

CHM.I. MOT U KMtOOUCCO OH rnrrn CHK I CHAN6E NO. REV 

USI» la IMOLC Ot 1M F1»T M 
THC MS IS FO* THE rMHUFDCTUK OB 
l»Ll OF ITCnS UITHOUT uallTEH 
Pt«nU$IO«. COF-T*I»MT© IMI , 

buntL timwuKT coapiwmTinH- 



PSl < CARTER >FPF6. DRU 1 1 8-JUN-fl |V 



PSKCARTER >FPF6.DRU 1 18-JUM-ei^Tl 



DATE 

H-JUH-ll 



FIRST USED ON OPTION^nODELl FPF 1 1 



TJlAjCX^auog^ln-jM,-,, 



»<WttD LOCATIONi 



SHEET 



ISM NEXT H16HER ASSEtlBLTl 
8-DD-FPF1 1-9 



TEST, ABS, 
NEG SETUPS 



SI2E 

D 



CODE 

FD 



MUriBER 
FPF1 1-8-4 



REV. 



A 



-Ht- 



I 



ti-e-iudi ad o 

■MUDH 3403 MIS 



(test zero) 



[HP URF, 

CDALKCONCC 10.4.2)], 
XC< 12)]<CR0TL ]XC< 18>], 
J'fcDB 



hlHUS 2EROJ 



467 



INP 8 URF, 

[0AL]<C0NC< 18.4.2)}, 
XC< 12)]<R0TL ]X[< 18)) 
J'6DD 



CLR R9 R9, 

Xt( 12)]<XC< 12)], 

CFLA6S]<C0N[(8I8)], 

BUT EZ, 

J/&DF 



SET FLAGS FOR "POST" ROUTE 

out of -connON noDE" code 



CLR R9 R9, 

X[< 12))<XC< 12)], 

CTBUSXU8)) 

BUT EZ Y8, 

J/&DF 



CNEG^] 
E2-T8 



[POS.) 

Eh-tT 



BUT BREAKOUT, 
J'77 



BREAK TO "OPERATE". 
TARSETS ARE 1 77i ,277i ,277i . 




C EXACT ZERO] 
EZ-T8 



-EZ_ 



BREAK TO -OPERATE", 
TARGETS ARE 1 77« ,277i ,377i 



{MINUS ZERO] 
EZ-V8 



BUT BREAKOUT 
J/6D0 



JN 



AR6-EXACT 2ER0 



( OPERATE J 



373. 



SEPARATE "NE6- ' "ABS" FROtl 
-TST-. 



BUT FIUV, 
J'6DH 



<0)<— 



? UANT TO TRAP ON 
UNDEF VAR. (-8)? 



FEA<FEATEf1P, 

t FLAGS XCONCC 811 >], 

J'6DL 



FEC<14, 
J--6DH 



XCC 1 1 )]<ALU8, 
CFPS2KC0NCF2], 
BUT HOOES, 
J'26AB 



XC< 18)]<XC< 18)], 

BUT EN, 

J/-6D0 



FDST 
^ HOOES 



) 



common 
fost nooes 



51 






CHECK SI6H BIT TO SEE HOU 
FPS2 SHOULD 6ET SET 



CFPS2XC0NCFNFZ], 
BUT nODES, 
J'6EF 



SET FPS2 AND GO 
TO 'SPEC DST MODE" 



CFPS2]<C0NtFZ), 
BUT HODES, 
J'&EF 



SET FPS2 AND SO 
TO "SPEC DST MODE" 



/special^ 
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DATE 

■•-JUM-01 



PSKCARTER>FPF7.DRU 1 1 8-JUH-81U12I 58 NEXT HI6HER ASSEMBLTI 
FIRST USED ON OPT IOH^MODEL« FPF11 B~DD-FPF1 1 -0 



ft 



I DATE 

llO-JW-QI 



E*4G. ^-v DATE 



BOARD LOCATION. 



SHEET 



_L(1 QE 3Jt_ 



TST,ABS,NEG: 
2ER0 TESTS 



SIZE 

D 



CODE 

FD 



NunBER 
FPF1 1-9-4 



REV. 
A 



Mft- 



I 



t.-8-l Udd 

UtUHM 



3003 




HIS 



f OPERATE J 



6EA "ABS" EXCUTE 



FC< 18>3<FC< 19)], 
E18<C0NC( 17?H>].AND.E18, 
J'6ED 



6EB "NEG" EXECUTE 



FC< I8>]<FCC18>), 

E 1 6< CONt C 288H > ] . XOR .E 1 8 , 

BUT EH, 

J'6ED 



TOGGLE THE SIGN 



"TST- EXECUTE 



XCC I8)}<XC< 18)3, 

BUT EN, 

J'6ED 



[POSITIVE] 



CNE6ITIVE3 



CFPS2KC0NCZER0], 
BUT MODES, 
J'6EF 



GO TO "SPEC OEST tlODE" FLOUS 



CFPS2KC0NCFN], 
BUT HOOES, 
J'BEF 



GO TO "SPEC DEST HOPE" FLOUS 



/specialX 
Uest modeJ 



738 6EF 



CLR RS R9, 
tFDSTCC3>KXC< 18)3, 
J'23AH 



CLR T BIT FLAG< IR> 
AND GO TO "SVC" . 



DH1 
6EG 



BUT BREAKOUT, 
J'&EP 



f GOSVC 1 



SUB URF RD, 
BUT BREAKOUT, 
J'6EP 



ADD URF RD, 
BUT BREAKOUT, 
J'6EP 



ADDL 2 RD, 
BUT BREAKOUT, 
J'6EP 



ADDL -2 RD, 
BUT BREAKOUT , 
J'6EP 



ADDL 2 R7, 
BUT BREAKOUT, 
J'6EP 



ADDL 2 R7, 
BUT BREAKOUT, 
J'6EP 



INP 8 URE, 

CDAL KXC< 18>,<3>3, 

J/6E0 



flOVE "NEG" OR "ABS" RESULTS 
INTO CPU FOR STORE IN 6ER: 



BUT FLAGS, 
J'23AE 



DID --8- 6ET DETECTED AT 
6DD:,6DL:? "TRAP'SVC" UILL 
SEPERATE. 



ADU CM URA, 
J'6ER 



GO TO OEHORT, 



f TRAP/SVC V 



OUT 8 URE, 
BUT FLAG8, 
J'23AE 



AND STORE RESULT. 

? DID "-8" GET DETECTED AT 

6DD: ,6DL:? 

C23AE IS CONVENIENT TARGETt 

IT'S FDFL RESTORE IS * 

NOT REO'D BUT HURTS NO ONE. 



( TRAP'SVC 1 31 
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CHK ICHAN6E NO. |REV 



I 



d 



tal 



12 



^XE2d 



PS«< CARTER >FPF8.PRU 



'22: 



DATE [ 

1*-JUM-I 



ibqard in 



UL^lS^. 



DATE 

i-jUH-ti 



DATE BOARD LOCATION! 
H-JUH-Oi ISHEET I I 



TTe-JUN-81 02158 [ NEXT HI 6 HER ASSEMBLY! 
FIRST USED ON OPT lON^flOOELt FPF 1 1 JB-QD-FPF 1 1 -9 



fl£ 2S_ 



SPEC DST NODES 



SIZE 

D 



CODE 
FD 



NUMBER 

FPF1 1 -0-4 



REV. 



^£~ 



FROtl Snx END 



U.DEXP END] 16,1 



INF j URE, 

xr . 18),<3)3<XC( 12>>,<2)3, 

DAL<TBUS 



1 



( LDEXP J 1 ( LDFPS J 



■MuTM M03 MIS 



SAVE NON-BTTE SUAPPED, NON- 
EXCESS 268 VERSION OF NEU 
EXP, IN X1B, AND ALSO IN 
URE IN IN CASE YOU 60T HERE 
VIA MODE ZERO LDEXP. 



HOCSEL , 

X[( 12)3<ALU8, 

CFLA6S3<CONC2ER0 3, 

J'26AX 



Xt< I2)3<R0TL3XC< 11)1, 
[FDFL3<tFPS1 3, 
SUAB URE URE 



ROT AC INTO X12 TO SEPARATE 
"EXP* AND SUAB FOR L0A0IN6 
INTO FPF1 1 . 



SET FLAGS FOR PROPER 
EXIT FROtl SRC HODES. 



(lDFPS ENdJ 17,1 



26AX ■•■ 



INP 8 URF, 

C DAL .FDFL KCONt < 82 ) 1 , 

BUT riODES, 

J'26AB 



SET UP INDEX CONST, FOR ADRS 
rtODE CALCS. 



CLR R9 R9, 

CFPS.FDFL 3<XC< 12>,..-->3, 

J'23AH 



CLR T BIT FLAG< IR) 
LOAO THE FPS'S 
I 60 TO '2SVC". 



OUT FSR URE, 

E12<DAL, 

Ft<123<FC<12)3 



I HODES ) 



( 60SVC j 



.YNC, 

'2<CONC<288H>3.+.EI2, 
Ft< 12)3<F( 12)3 



DUHP -EXP" INTO E12. 



GO TO HOTCLOCK. 
ADD EXCESS 2888 1 AS. 



CTBUS3<FC< 12>,(8>3, 

F<XC< 12)3, 

BUT EZ T8, 

H0T5, 

J'8G 



TEST NEU EXP "EZ" BIT FOR 

EXACT ZERO FLA6, AND TEST 

OLD SI6N. 

THEN SET FPS AND FCCR. 

193NS 



8F SET "N" 



CFPS2 3<CONCFN], 

FCCR<FN, 

H0T6, 

J'8FA 



86 SET NONE 



CFPS2 3<CONCZER0 3, 

FCCR<ALU8, 

H0T6, 

J/8GA 



8H SET -,Z" 



CFPS2KCONCFNFZ3, 

FCCR<FNFZ, 

H0T6, 

J/8HA 



CFPS2KCONCFZ3, 

FCCR<F2, 

H0T6, 

J/8IA 



F<XC< 18)3, 
BUT EN EH XN, 
HOTH, 
J'8AC 



F<Xt( 18)3, 
BUT EN EZ XN, 
H0T4, 
J'BAC 



F<XC< 18)3, 
BUT EN EZ XN, 
HOTM, 
J'BAC 



F<XC( 18)3, 
BUT EN EZ XN, 
H0T1 
J'8AC 



TEST RANGE OF NEU EXP AND 

193NS 

60 TO "LDEXP STORE" FLOUS . 



CLDEXF-\ 
storeJ 
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PSKCART£R>FPF9.DRU II8-JUN-8I ttlW NEXT HIGHER ASSEtlBLTl 
FIRST USED ON OPT IOH^nODELi FPF11 B-DD-FPFll-8 



§ 



TE JEM5. ~ I DATE 



DATE BOARD LOCftTIONl 



_L2 QE_ 



LDEXP, LDFPS 



SIZE 

D 



CODE 

FD 



NUMBER 

FPF1 1-9-4 



REV. 
A 



M£ 



I 



»«-e-i i jdj oj o 

«J*WH 3O03 Mrs 



CEN,E2,XN2>- 



CLDEXP \ 
STORE J 



8«« OVERFLOW '*» ■ 



XCC 18>KCR0TR]XCC 12)], 

BUT FIV, 

HOT6, 

J'15J 



8AB OVERFLOU tB- 



XCC 10>]<CROTR]XCC 12)3, 
BUT FIV, 
H0T6, 
J' 15 J 



8ft C OVERFLOU 



XCC 18)]<CR0TR]XCC 12)], 

BUT FIV, 

H0T6, 

J'ISJ 



/STORE 
OVERFLOU ) 38 



STORES, 
fERFLOU J 



FCX10BAR, 
BUT E2, 
HOTH, 
J'BAD 



XCC 12)]<Xt< 12)], 

BUT EH, 

HOTH, 

J'8AI 



UNDERFLOU 
8AD 13 



XCC 18)KR0TR]XCC 12)], 

BUT FIU, 

H0T6, 

J'15G 



CI ) (8) 



EXP-1 TO-177-VALID 



XCC18)KCR0TR]XCC 12)], 

BUTFtU, 

HOTS, 

J/ 158 



8A I 58 . 

IN RANGE 



XCC 18))CR0TR)X£C 12) J, 

8UT FD, 

HOT6, 

J.M7D 



EXP-0 TQ+177»VALID 



XCC 18)KCR0TR]XCC 12)), 
BUT FO, 
H0T6, 
J' 170 



/store\ 

UlNDERFLOuJ ' 



IN RANGE 



(STORE \ 



THU WU I W AHd y t e i r i e* T iBH» 

KCKIN, UK THE rtOPIITT M 

»i*it*l lauimcMT co*pomtio« *ho 

SHM.1. HOT K HEPflOOUCEO 0* CO* I CO 
9* USCft IN UHOLE 0* IN FMT OS 

mc msis fo» the manufacture 

SALE Or ITEM UITMOUT MITTEN 

PERflltSIOK. CO*T»I»MT<f) IMI , 

l»IT«L EOUIPntMT CO— O—TlPM- 



CHK |CHAN6E NO. |REV 



I 



d 



tal 



12 



PSiCCARTER>FPF1g.DRu I18-JUN-8I 12H9 




><? 



DATE 



DATE 

l»-JUH-»1 



FIRST USED ON OPTION^nOQELt FPFl 1 



». li^XJCX^ 



CjudV, 



BOARD LOfATtnH' 



DATE 

«-JMW-») 



SHEET 



NEXT HI6HER ASSEMBLTI 

B-PD-FPFl 1-0 



fl£ 1S_ 



LDEXP STORE 



II 



S12E 

D 



CODE 

FD 



NUHBER 

FPFl 1-8-H 



REV. 
A 



1 



CLDCXX \ 



DESTNC , 

CCNTRKCONCOH)], 
XCC12)]<XC< 12)], 

BUT xa, 

J'9C 



fc-8-iiJd.i Oi 
■MlrtH 3003 31 IS 



60 TO HOT CLOCK 



f "LDCIF L 
{ *LDCIO V 



CFPS2]<C0NC<FZ>], 

BUT FD, 

H0T7, 

J'I?B 



X12<SL8e<XI2>, 

CNTR<DECR, 

BUT CNTR0, 

H0T5, 

J'9C 



STORE ZEROJ: 



■4 "LDCLF 1 
4 "LDCLD J 



NOCSEL , 

XTC 12)]<ALU8, 

C FLAGS J<C0Nt HERO I, 

J'26BX 



SPECIAL DOUBLE L'SHIFT LOOP 



INP 8 URF, 
CDAL]<C0NC<H.2)], 
BUT HOOES, 
J'26AB 



XC< 12)]<XC< 12>], 

C CHTR 3<C0HC < 23? .21 ?H > ] , 

BUT XN 

HOTS, 

J'9AB 




C src ^ 

^ MODES J 



/POSITIVES 
V> INTESERy 



SET X19.T8 AND 2ER0 THE REST 

OF X16, IN PREP FOR "ROUND'TRUNC 

CLEANUP*. I58NS 



Xie<CLRSI6N, 

H0T6, 

J'9BA 



CLEAR X18,T8 (AND THE REST 

AS UELL), IN PREP FOR " ROUND' TRUNC 

CLEANUP". 83NS 



(W.L OTHER] 
\1NTEGERS/ 



/rJosT~\ 

( NE6ATIVE J 
V lNTE6ERy 



t TBUS]<XC< 12),( 13), 

BUT T62, 

HOTH, 

J'9BC 



XC( 12)]<CSR8]XC< 12)], 
H0T6 



E13<CNTR*1 

H0T7 

J' 1 3BF 







(B) 










5. 


9BC 






XC< 12)]<SL8]XC< 12)3, 






CNTR<DECR, 






(TBUS]<X(( I2),(3)], 






BUT T61 , 






H0T4, 


I93NS 




J9BC 






1 





E13<CNTR, 

H0T7, 

J'138F 



■OUND'TRUNI 

V TEST J 



mil mmbihi im mciriMTiom, 

MHia. *H TM PKOPCRTT 
tlllTH. IIUimtNT CO*f>OMTI0M MO 
IMM.L NOT M •tmOOUCtS OB COP t CO 
USID l« UHOLC 0* IN NMT M 
TM€ MSIS FN IX IMNUFUCTUK 

i<H.f »r itih* utTiieuT _H«iTr«n 
pcmissioa. copyrioht A imi . 

tHIT.L Itul»nlMT CMM— Tim- 



REVISIONS 



CHK ICHAN6E NO. IREV 



I 



d 



tal 



PSKCARTER>FPF1 I .DRM 



FIRST USED ON OPT 10N/-nOOEH FPFI 1 



3-^^fTfnl ^ H-jum-01 ZwX 
■ HK ^Cl,( t\ MTE BjQARJL 
. ' TkllO-JUH-Oi [SHEET 

* iie-juh-ei\uai->9 |NExT Hi6t 

lOOELi FPF11 B-DQ-FF 



^»i SEUxx-^ajjes. 



DATE 

tt-JUH-tl 



LOCATION. 



-L5L. 



JOE.... 31 



6HER ASSEnBLTi 
B-DD-F PF1 1-8 



LDC 



SI2E 
D 



CODE 

FD 



NunBER 
FPFI 1-8-4 



REV. 
_8 I 



■w 



I 



(3d 

1403 




MIS 




f STCDL J 1 ( STC01 1 



( STCFI j 1 f STCFL 1 
732 I «« 



NOCSEL, 

XC( I 1 )](R0TL3XC( 1 1 )3, 

BUT BREAKOUT, 
J'25AA 



NOCSEL 

XC( 1 1 ),( 1 .8)3(ALU8, 

J'25BX 



CFPS2.FLA6S3(CONC( 18)3, 557. 



25BX ».« 



XC< 11 )3<CROTL3XC( 11 )3, 



BUT 8REAK0UT 
J'25AA 



CFPS2. FLAGS 3< CONK IB), 



( STCXX J 



(ED 



DESTNC, 

FCC I3)3(ALU8, 

EC( 13>3<ECC 11)1, 

t FOFL .FLA68 .FPS2 KCONC (8.6.10)1, 

J'25D 



DESTNC, 

Ft< 11 )3<CSRI JFC( II >], 

EC< 11 )XECC 11)1, 

t FL 088 .FPS2 3< CONC (8.18)3, 

BUT EN, 

J'25A6 



CLEAN UP FPS HANDLING PRIOR TO JENTRT. 
(FDFL CLEARED TO FORCE A SINGLE STORE). 



H0T6, 
X1KX13-288 



STRIP OFF BIOS OF 288. 



X7<X13, 

CCNTR](CONCC3H)3, 

H0T7, 

J'25F 



X7(R0TL( X7*X7), 

CNTR<DECR, 

BUT CNTR8, 

H0T6, 

J'2*;F 



SET UP X7 AND CNTR FOR BTTE ALIGNMENT 
(3H CAUSES H SHIFTS BECAUSE OF 
"CNTR8" BUT POSITION). 



ROTL, 8 TIMES VIA H SHIFTS 




SETUP FUR17 FOR "DEST MODE" STORE. 



F<Xt< 13)3, 
BUT EN, 
HOTH, 
J2^25I 



IS UNBIASED EXPO? IF TES , 25BFX: , 
IF NO/2511 . 



F<Xt< 13)3, 
BUT EZ, 
HOTH, 
J'25J 



UNBIASED EXP NOT - 8. 
<8> NO 



INSERT HIDDEN BIT AND TEST BIASED 
BIASED EXP FOR .6E. 288. 
(I.E.. TRUE EXP. 6E. ZERO) 



»(1 ),E 



25AB TRUE EXP .GE.ZERO. 



F[< I3)3<ALU8, 

EC < 1 3 ) ]<EC C I 1 3 .XOR .CONC 288H ) 3 , 

BUT EZ, 

HOTH, 

J'25AC 



(EXP-8) 
23A6 



FUR 17< ALUS, 
CFPS2 3<CONCFZ3, 
H0T6, 
J'25CHU 



IS UNBIASED EXP. 
EQUAL TO ZERO 



UNBIASED EXP.LE.8 
SO NO INTEGER 
COMPONENTS EXIST. 

60 ZERO FUR16, THEN RESTNC. 



XC< 132)3<C0Nt(37.l7)3-XC( 13)3 
BUT EN, 



HOTH, 
J'25A0 



UNBIASED EXP UAS 
( 1 ) TES 



[FPS2 3(C0NCZER0 3, 

H0T7, 

J'25BFX 



60 RESTNC PRIOR 
TO -DEST FLOUS" 



CFPS2 3<CONCFZ3, 

H0T7, 

J'25BFX 



( LOU ENo\ 
V RESTORE J 



60 RESTNC PRIOR 
■TO DEST FLOUS" 



REMOVE BIAS AND 
TEST FOR EXP=8. 



EXP .GT. ZERO 
IS UNBIASED EXP UITHIN 
CONVERSION LIMITS ?TES IF 
-LE. 37.17, flATBE IF .ST. 
37.17 (I.E. MUST CHECK 
FOR "MOST NE6 NUM-. 

IS UNBIASED EXP. 
UITHIN LIMITS. (<37) 
( 1 > HATBE 



^(8) TES 



EC( 1 3 > 3< t C 13)3*COMC< 18)3, 
HOTfc 



/'CHECK \ (29CA) 

uiverrongeJ 1 3 



f RESTNC8 \ 



CCHTRKEK 13)3, LOAD CNTR UITH DIFFEK£m.t 



M0T7, 



[ NE6'P0S J 



BETUEEN LIMIT AND ACTUAL EXP, 
♦8 MORE FOR CPU 8TTE ALI6N. 



29 AF 



XI ( 1 I )3<CSR8XCC 11)], 

CNTR<DECR, 

BUT CENTR8, 

HOTS, 

J'2<5AF I 



RIGHT JUSTIFT THE INTE6ER. 

EXP. BTTE IS LOST 

XII'S MSB ALUATS ENDS UP 2ER0D. 



T H I S MHlim UK 5WEI FI CI TI BH. 
hchin, mk tw nornir or 

>I«IT»C (OUiniCHT CB MO OTIOW *HD 
.1 HOT K RCraODUCSO CM COPI» 

uso ih whole on in Mar *s 

THE l*flS FO* THE rMHUFACTUM 
SM.I Of ITEM WITHOUT MITTCN 
PCMIISSION. C0PTR10MT A 1*01 , 

11IT«L EQUlPntHT cofomTlow 



CHK |CHAN6E NO. |REV 



8 



I 



ill 



PSKCARTER)FPF12.DRU |18- 



F1RST USED ON OPTlON^MOOELl FPF1 1 



:HK,|> f5?, ('ft °* Tt BfififiJ^ 
, ^ A I'*--""-" ISttJEl 

J llg-JUN-ei^ IglM NEXT HIGI 

nOOELi FPF1 1 8-DD-Ff 



Sfcuf^'b* 



VjJ«S 



LQCftTIQNi 



_L3 QE XL. 



GHER ASSEMBLTI 
FPF1 1-8 



SIZE 

D 



CODE 

FD 



STORE/CONVERT 
STEXP, SETUPS 



NunBER 

FPF1 1-0-H 



REV. 



MP- 



I 



TTT 
I w l 



ti-a-i n<a 



1003 MIS 



( NEG/POS J 



25BA CHECK SIGN OF 0RI6INAL NUflBER 



F<E< AC), 
BUT EN, 
H0T5, 
J'29BB 



POSITIVE 



NEGATIVE 
< 1 > 



29BB "^ 



[FPS2KC0NC2ER0], 

H0T7, 

J'25BF 



25BC SIGN UAS NEG. MUST 2'S COflP ANSUER. 



X[( II >,( 3.8>3<ALU8, 

BUT FL. 

H0T6, 

J'25BD 



EXP EXACTLY H8 



< 1 > DOUBLE 
31H. 



X[( 1 1 >,< 1 >3<ALU8 

H0T6, 

J'25BE 



<8> SINGLE 

2380 SIN6LE UORO:NEEOS LOU ONES 

TO PROP "CIN8" CARRY. 

CINB'1 . 



XI K-XII , 

H0T6, 

J/-25BF 



S5BE TAKE 2'S COHP OF X11.UITH 
CARRIES SET UP CORRECTLY 
FOR "I" OR "L" FORHAT. 



FUR17<X[< 11 >,<2 ) ] 
BUT FLBAR, 
H0T6, 
.W5BG 



PREPARE nSB END OF INTEGER 
FOR USE BT "DEST HOOE" FLOUS 
AND CHECK TO SEE IF AN LSB ENL 
EXISITS. < IF N0^2'5BFX) 



/HOST NE6A 
I INTEGER/ 1 



FUR16<XC ( 1 1 »,< 1 1 )], 

H0T6, 

J'25BFX 



FURi7<ieeeee, 

H0T6 



PREPARE LSB END. 
RESTNC PRIOR TO 
■DEST HOOE" FLOUS 



RESTORE HIGH END OF RESULT. 



fLOU ENO^I 
*i RESTORE J 



v: 







FUR16<ALU8 

HOTH 

J'25CHX 



RESTNCA, 
J' I IE 



RESTORE LOU 
END OF RESULT . 



BEGIN RESTNC SEQUENCE 
GO TO "DEST HODE- FLOUS 



f RESTNCA j 



f CC<FCC J 



r un mwuiw aw 5we i r i e* Ti BHy 

cm in. *f the ntoratTT a 
Chi«it»L lauinWHT cmpomtiom •*> 

SHM.L HOT K REPRODUCED OH COPIED 

USED IH UMOLE OR IH M! 

••CIS FOR THC IMNUFDCTUM 

SM.E Of HEnS ulTHOUT 1WITTEN 

permission. corTiiwTffiiNi, 
»i«it«l muiPnritT ta«POR«Yimi- 



CHK [CHANGE NO. |RSV 



1 



f CHECK A 

UiverrangeJ 



STCXX FINAL EXECUTION 
PRIOR TO DESTINATION STORES 



t CNTRKCONt <6H>, 

F<E<AC>, 

BUT EN, 

HOTS, 

J'25CJ 



<8> POSITIVE 



X13<X13+ALU1 , 
BUT E2, 
HOTH, 
J'23CJ 



336. 



IS EXP EXACTLY 48.28? IF SO 
NUtl ,HAY BE CONVERTIBLE IF IT'S 
THE "HOST NEG NUtl" . IF NO, HUM 
HUH IS OVER RANGE. (NO CONVT > 



(8) EXP>H8'28 



25CC 



Xt< 1 I >]<CSL81XC( 11 >] 
(CNTRKCONCC 1 8H >] , 
H0T5, 
J'25CD 



333. 



DUMP f1SB < "1 > 



SET UP CNTR U LOOP 

COUNT OF 8. <9 GETS DONE). 



25CD LOOPAND DO 9 PLACE 



XC< 11 )}<tSR8)XC< 1 1 >]. 

CNTR<DECR, 

BUT CNTR8, 

HOTS, 

J'2«D 



BYTE ALIGN. nSB,(N0U>8>, 
ENDS UP IN Y55 



25CE 2ER0 THE KNOUN FRACTIONAL PARTS 



XC< 1T>,<3.8> KALU8, 

BUT FL, 

H0T6, 

J'25CF 



XC< 1 1 ),( I >]<ALU8 

H0T6, 

J'25CG 



ZERO THE KNOUN 
FACTUAL PARTS 



2<SCG AND NOU TEST ALL OF XII FOR 2ER0 . 



F<XC( 1 I J], 
BUT XZ, 
HOTt, 
J'25CH 



IN CASE THE TEST PASSES, INDICAT ING 
NUtl UAS "HOST NEG NUtl" 



CFPS2KC0NCF2FC J, 

FUR17<ALU8, 

H0T6, 

J'25CK 



SET FCC TO SHOU CONVT FAILURE 



CFPS2 3<CONtF2FC], 

FUR17<ALU8, 

H0T6, 

J/25CL 



FUR16<ALU8, 
BUT FIC8AR, 
H0T6, 
J'29CL 



? UANT TO INTERUPT 
ON CONVERT FAILURE? 



311 




25CL 


SET FLAG TO INT'RPT ON CONVT ERROR. 


FEACFEATEtlP, 

t FLAGS KCONCC 881 », 

H0T6, 

J'25Cf1 




687 


23CH 








FEC<86, 

H0T6, 

J25CHX 


SET ERROR CODE IN FEC 
GO TO RESTNCA 













SET FCC TO SHOU 
CONVT FAILURE 



f RESTNCA J 13 


313 


25CHX 


RESTNCA, 
J'l IE 


1 


(S 1 


t25 | HE 


RSYHCB 
J/25DAA 


672 1 25DAA 


I HP 8 URF 
CDALKCFPS: 


673 1 25DAB 


XOR PS URF 


67H 1 23DAC 


ANDL 17 URF 


675 | 25DAD 


XOR URF PS 


676 | 25DAE 


CLR R9 R9, 
BUT tlODES, 
J'} 1A 


1 


ft>ESl \ 
\. IIODES J 



BE6IN RESTNC SEQUENCE 
60 TO "DEST flODE" FLOUS. 



I 






DATE 

H-JHW-tl 



DATE 



PSKCARTER>FPF13.DRU !18- JUN-81 \ 13: 13 NEXT HIGHER ASSEflBLTS 
FIRST USED ON OPT IQN^tlODELi FPFll B-DD-FPFM-g 



K&XK.'SbLujeS. 



DATE 
i«-juw-»i 



BOARD LOCATIONi 



SHEET 



JLfc OX 3Ji_ 



STOREC INTEGER) 
CLEANUP 



SI2E 
D 



CODE 

FD 



HUtlBER 

FPF1 1-8-4 



REV. 



II 



na 



I 







3003 MIS 



f STFPS J 



© 



5A FROM "BREAKOUT" 



HOCSEL, 
J'5AX 



NOSCEL, 
FUR17<FEC 



SAX TO PRESERVE FPS PRIOR 
TO REAL JENTRYS. 



C FOFL .FLOGS XCONC ZERO 1 , 
CLR R9 R9 



FROfl "BREAKOUT- 



PREPARE "FEC" FOR FIRST STORE. 



26? . 5D 



CLR R9 R9, 
FUR16<FEA 



FUR17.FPSTEnP<FPS, 
BUT HODES, 
J'1 IA 



PREPARE -FEA" FOR SECOND STORE 



CFDFL.FLAGSKCONCFL J 
BUT HODES, 
J'l IA 



GO TO "DEST HODE" FLOUS 



60 TO "DEST MODE* FLOWS 



DEST MODES 



DEST HODES 



T H I S WU I W MB WtCIHCi T IB I H 
MCKIM, MM TM P>OK(TT 01 
tlOITM. ftUirnCNI C0IP0MT10N »N» 
EHM.L MOT K MPMOOUCED 0* COPItft 
M USED IN UHOLC M 1H Ml »* 
TMC ■•fit rO* THC rWHUFACTUK 

Mlc or item uithout iivittcn 

PCmiSSIOM. COFTHIOHTffl Ittl 

mum. twiirntHT caffMwTiQw 
8 



CHK ICHAH6E HO. |REV 



I 



d 



tal 



12 



1<TD7?I 



: ; p gfTri 



DATE 
IO-JUM-01 



DATE 



PS»< CARTER >FPF1H .DRU I19-JUH-8I \t 3 1 IS [ NEXT HIGHER ASSEMBLTi 
FIRST USED OH OPT IQN^nOOEH FPF11 B-DD-FPFM-0 



BHG. 



Tots 



BOARD LOCflTlONl 



DATE 

ggJgSlio-JUH-ti 



SHEET 



-1Z OF 31 



STFPS AND STST 



SIZE 

D 



CODE HUnBER 

FD FPF11-8-H 



REV. 
A 



h^L. 



I 



DEST HODES 



658. 



1 1A 



INP RD. 
DAL<FUR17, 
BUT FLAG8, 
J/23AE 



TEST ERROR FLAGS AND 
GO TO TRAP'SVC 



nOV RD URA, 
J'l U 



ADDL -2 RD, 

BUT FLBfiR.0R.GR7 

J/1 1H 



652. t ID 



nOV RD URA 



<e> 

1 1H 



ADDL -2 RD 



ADR2 CM RD 



ADDL 2 RD, 

BUT FLBAR.0R.GR7, 

J/116 



> 

3H5 1 1 I 



HOV RD URfi 
J^ 11 J 



flDDL 2 RD, 
J'l 1J 



IMP 8 URE, 
DflL<FUR17 



ADU2 Ctl URfl, 

BUT FLBAR.0R.GR7, 

J/1 in 



35*. 11 n 



OUT 8 URE, 
BUT FL0G8, 
J'23AE 



TEST ERROR FLAG OND 
60 TO TRAP'SVC 



f TRAP/SVC J 



INP 8 URA, 
DAL<FUR16 



ADU Cn URA, 
J'llL 



■this maui hi mv iPicinctnoiis 

HEMIa, *RE thC PROPEUTT M 

M»!T»L lauimCHT COKFOMTiOM OKI 
SHALL MOT K REPRODUCED 0* COPIED 
USED IN UHOLE OR IN MtT OS 
THE »»SIS FOR THC tWHUFUCTURE 
SM.E OF ITEI1S WITHOUT URITTCH 
PERM SSI ON. COPTRIWTlJ) 19(1 , 

»I«IT«L EQU1W1EHT CORPQRkTiQW 



CHK ICHAN6E NO. |REV 





'AM 



*i-B-IUdJ Od 
IJtWM 3003 MIS 



DH5 



ADOL -2 RD 



PRE-DEC ADRS OF ADRS . 



ADR2 CI1 PC 



H73 llfij 



ADR CM RD, 
J'1 1AK 



ADR2 CH PC 



476 11A6 



582 110E 



INP PS URA 



566 1 1 AH 



ADD RD URA 



FETCH PARTIAL ADRS OF ADRS. 



CREATE FULL ADRS OF ADRS 



INP PS URA 



ADD RD URfi, 
J'llfiL 



ADR CH URA, 
J/1 1AK 



AND USE IT TO 

GET ADRS OF OPERAND 



INP 8 URA, 
J' 11 AC 



INPUT ADRS OF OPR. 
■.* (UAS INPS PS URA) 



INP 8 URE, 
DAL<FUR17 



ADU2 CH URA, 
BUT FLBAR , 
J/1 in 



dial tal 



PSKCARTER>FPF15.DRU 




DATE 

lO-JUH-tl 



e-JUN-StplH 15 NEXT HIGHER ASSEnBLTS 
FIRST USED ON OPT IQN^nODELi FPF11 IB-DD-FPF 1 1 -0 



52Lt<^a 



u)€fr 



DATE 

H-JUH-tl 



BOARD LOCATION! 



SHEET 



JJ1 OF 3t 



DEST NODES 



SIZE 

D 



CODE 
FD 



NUMBER 

FPF1 1-0-H 



REV. 



5« 



II 



A 



M*L 



I 



»»-e-ttjdd oj o 

•MUflK 3Q03 HIS 



>ESj II ,< 



FSRC M0DE9 



DES 



Cfll > <H4 > 



26D "ODE 4 ADRS CALC 762. 



SUB URF RD 



26E MODE 2 ADRS CALC 



now RO URA 



MODE 1 ADRS CALC 



MOV RD URA, 
BUT STAT (21 >, 
J'26S 



ADD URF RD, 
BUT STAT <21 ), 
J'26S 



C MODES \ 



NOTE: ENTER THIS COMMON CODE BLOCK UITH 
THE STAT FLAGSC2.1) SET UP ,S0 TOU 
CAN LEAVE VIA PROPER PATH. 

SRC MODES HAVE FLAGS<2,1 >-68 
FSRC nODES HAVE FLA6SC 2 , 1 >» I 
FDST MODES HAVE FLAGSC 2 , 1 >=81 



REVISIONS 



t hu mmu i w urn B » « iri c* T nnB 

•CHID, • *€ TMI PtOPflTT OF 

»I»IT«L IM1IMICNT CO«P0MTIOH (UO pur | ru . MCC „_ | ocu 

(HM.L MOT K tCFMOUCCt 0« m»tri» I"* llHBNbfc M} . REV 

M USt» IH 1M0LE M IH M*T OS 

THC MS IS rot TIC IMMUFaCTuaC 0* 

S*Lt Of ITM* WITHOUT IMITTEN 

PimiSSIO*. COPTIIOHTffi IMI 

hit»l touimcNT cofii—TtoM- 



8 



ADR2 CM RD, 
J'26R 



MODE 3 ADRS CALC 
FETCH ADRS OF ADRS. 



<fie - <R6*R7> 



ADR2 CM PC 



fiODL -2 RD 
J'26L 



MODE 5 ADRS CALC 

61? 



MODE ? ADRS CALC 
FETCH THE INDEX 



ADR2 CO PC 



INP PS URA 



ADR Cfl RD, 
J'26R 



FETCH ADRS OF ADRS. 



MODE 6 ADRS CALC. 
FETCH THE INDEX. 



CM8-<R6*R7> 



BUT STAT <21 >, 
J'26AD 



INP PS URA 



C 18 X FSRC > 



ADD RD URA, 
BUT STAT (21 >, 
J'26V 



ADD RD URA 



GENERATE ADRS OF 



ADR CM URA, 
BUT STAT <21 >, 
J'26V 



AND FETCH ADRS OF OPR 



INP e URA, 
BUT STAT <21 ), 
J'26V 



INPUT THE ADRS OF THE OPR. 



<81 XFDST) 



26AE FSRC MODES 45! 



FEC<82, 
J'23AA 



6ENERATE THE ADRS OF OPR. 



26AC POST MODES H58- 



FEC<82, 
J'23AA 



26AD SRC MODES 



OUT FSR RD, 

XC< 12>,(2)KCDAL ], 

BUT BREAKOUT, 

J'SA 



/FEC02\ 
I ILLEGAL J 



( SH8 END J 



J 



BUT STAT 021 >, 
J'26AF 



ee 

<SRC> 



f sne end J 



/^MODES \ 



7 454. 



26AG FSRC MODES 



XtC ie>]<FSRC, 
8UT FO, 
J'26AI 



OUT FSR RD, 

XC< 12>,<2)KCDAL J, 

BUT BREAKOUT, 

J'SA 



U.DEXPEND J 9 f LDFPSENDj 9 (lDCXXENDJ 



II 



26AH FDST MODES 



BUT FD, 
J'26AK 



XC< 18>,< 1 .8>KALU8, 
J'I2BA 



( SM8 END J 



FDSKXCC 1 I ) J, 
BUT FLAG8, 
-M23AE 



FDST[C3.2)KXC< 11 >3, 

BUT FLAGS, 

J'23AE 



(WIe^oX,, 
\^.DM=e / 



f TRAP/SVC J 



I 



4 i mi til 



3S 



PSKCARTER>FPF16.DRU lie-JUN-BI 13116 



'°^/f^T\ D * TE B0O»P LQCATIOnT 

r— y|i»-Jut.-«,|sHCPT i io 



DOTE 

H-JUH-Q1 



FIRST USED ON OPTION^MQDEL' FPF11 



Q£ 3JL. 



NEXT HI6HER ASSEM8LTI 

B-DD-FPF1 1-8 



SRC , FSRC, FDST 
MODES 



SI2E 
D 



CODE 

FD 



NUMBER 
FPF1 1 -0-H 



REV. 



Mt 



~w 



Cnoots ^ 



00 

(SRC) 



/noDEsN 



10 

(FSRC) 



01 
(POST) 



00 

CSRC) 



26S SRC NODES CI .4.2) 



ADR2 CM URA 



26 T FSRC MODES <1 .4.2) 



ADR2 CM URA, 
J'26TA 



INP UREi 

XCC 12),(2)]<CDAL3, 

BUT FLBAR.OR.GR?, 

J'7CB 



FETCH THE OPERAHD 



26U FDST MODES C 1 .4.2) 



INP URE, 

CDAL KXCC 1 I >,(3)] 



INP URE, 

XC( I0),C3)KCDAL], 

8UT 6R?, 

J'26UB 



< 1 >V 
PC IHHEDIATE 

423. 



HOVE FIRST SECTOR C3> 
OF OPERAND TO URE, 



10 
CFSRC) 



26V SRC flODES 



ADR2 Cfl URA 



FETCH FIRST SECTOR 
<3) OF OPERAND. 



ADU2 CM URA, 
BUT GR?, 
J'26XB 



CD | 
PC innEDIATE 4- 

-» 



XC(10),C2.I .0)]CALU0, PC IHHEDIATE HAS 



J/12BB 



ONLY 16 BIT OPERAND. 
2ER0 THE REST OF XI 0. 



>TESTZ£RO\ 



( SH1-7ENDJ 



SINGLE FETCH 



DOUBLE FETCH 



BUT BREAKOUT, 
J/9A 



BREAKOUT TO LDPFSCCDi ), 
LDEXP<8AI)0R LDCZC9AO FLOUS. 



ADR en URA 



INPB PS URE, 

XC( 12),( 1 >)<CDAL 1, 

BUT BREAKOUT, 

J'9A 



(lDEXPENd! 9 (lDFPSENDJ 9 f LDCXXENOJ 



AND ADDRESS THE BUS 
TO STORE IT. 



26U FSRC nODES 



ADR2 Cn URA 



INP URE, 

XC( 12),(2)]<CDALI, 

BUT FLBAR, 

J'?CB 



OUT URE, 
BUT FLA60, 
J'23AE 



f TRAP/SVC J 



t hi i wm i w im vnu ri w i Bis, 

MM m, »tf TNI PMPfirT 
»i»it»c imimtHt catPoaarioH mc 

IHM.L NOT K *CMMMKt» M COFttO. 

usu in imoli w im nmr ME 

INC 1*1 IS W TNI IMMiraCTIIIS 
IM.I Or ITIM UlTNOtlT HKITTCH 

wmitsiM. wrtiwifiiNi 

ItlT.L tlulHHMT cmmmTih.- 



INP URE, 

XC( 10>,C3)](CDAL2, 

J'26UB 



ADR2 Cn URA 



INP URE, 
XCC10),C2>XIDAL J, 
BUT FD, 
J'26UH 



ADR2 CH URA 



26UE > SECTION 1 



INP URE, 

XCC 10>,( 1 )]<CDAL] 



ADR CH URA 



SECTION 
436. 



INP URE, 

Xt( I0),C0))(CDAL], 

J'I2BB 



M03 



HIS 



XCC 10), < 1 .0)]<ALU0, 
J'I2BB 



/TEST ZERoN 



01 

CFDST) 



26X FDST nODES (OPERAHD STORES) 



INP URE, 
CDALKXCC 1 1 ),(3>3 



ADU2 CH URA, 
J'26XB 



INP URE, 

COAL J< XCC 1 1 ),C2)3 



662 



ADU2 Cn URA, 
BUT FD, 
J'26UB 



INP URE, 

CDAL KXCC 11 ),( 1 )] 



ADU2 CH URA 



66? 26XH 



666 


26X1 


INP URE, 
CDALKXCC11 ),(0>J 




667 


26XJ 






ADU CH URA, 
JX26UB 





12 



CHK ICHAN8E NO. |REV 




U 



DATE 



DATE 

f-JUH-ll 



PSl(CARTER>FPFI7.DRU |I8- JUN-81 ^1 31 16 NEXT HI6HER ASSEHBLTi 
FIRST USED ON OPT lON^nODEH FPF11 IB-DD-FPFH-0 



EvH6. -. DATE 



BOARD LOCATIONI 



SHEET a« of •»" 



SIZE 

D 



CODE 
FD 



OPERAND 
FETCH/STORE 



NUMBER 
FPF1 1-0-4 



REV. 



8 



I 



~W 



I 



-AM 



Od 
1003 MIS 



/test hero\ 
I .Dn*e y 



/test zeroS 



DESYNC, 

XCC 12)3<CROTL3XCC 18)3 



HERE FROM Dfl-8. 



60 TO HOTCLOCK 



DESTNC, 

XCC 12>3CCROTL3XCC18)] 



I2BB ■'■ 

HERE FOR Dn NOT • 8. 
GO TO HOTCLOCK 



12BC "FSRC - SIGN OHO ZERO CHECK 



FCC 14)]<ALU8, 

EC< 14)]<ECC 12)], 

BUT EZ, 

H0T5, 

J'12BF 



(EZ,T8) <81 ) 

482. 



tFDFL3CCFPS3, 



XCC 13) ]< XCC 13)], 
BUT EZ 0P1A, 
HOT?, 
J/ 130 



RESTORE FDFL IN CASE CURRENT 
INST IS A "CONVERT" TYPE. 
DETECT FSRC-fllNUS, AND 
NOU TEST AC(N) FOR EXACT 
ZERO. 

193NS 



F1t.TBUSCALUe.XCC 12>,C8)], 

ECC 14XEC(12)3, 

BUT EZ T8, 

H0T5, 

J/M2BF 



CFSRC-EXACT ZERO 3 



CFDFL3CCFPS3, 

XCC 13)3CXCC 13)3, 
BUT EZ 0P1A, 
H0T5 
J/13D 



, f nop A " ' 

f D1V ^ '" 



/sub\__ii: 



C ADD A ' ' 

K ac-8 J 



CLDC 1__HZ_ 



RESTORE FDFL C SEE 12Be:> 
DETECT FSRC-PLUS, AND 
NOU TEST ACCH) FOR EXACT 
ZERO. 
193NS 



•FSRC SI6N AND ZERO CHECK 

T8US GETS INITIAL 
F14.UHILE FINAL Fit 6ETS 
ALU8.TMIS GETS INITIAL T8 
TO TBUS 193HS 



CFSRC*-8=UNDEFINED VARIABLE] 
C 1 1 ) 



CFDFLKCFPS3, 

XCC 13)3<X<C 13)3, 
BUT EZ 0P1A 
H0T5, 
J'13D 



{3 

4 mod J 



DIV I 22 






( ADD 1 



MZ) 



(^c^l 

/"_ mod \ , 51 
I s fsrc*ac«bJ — 

{ DIV \ 155 
lfSRC*AC«e/ 

/ cnp \ 15s 
Usrc-ac-bJ 

f SUB \ 153 
\FSRC-AC-eJ 

I ADD \ 152 

Usrc*ac*bJ 

iFSRC-AC-8l — — 

f LDC \ 157 
lFSRC-AC-el — — 



RESTORE FDFL CSEE12BEO 
DETECT FSRC=EXACT 2ER0,AND 
TEST ACCN) FOR EXACT ZERO. 



BUT FIUV, 

H0T6, 

J'12B6 



12BH -HINUS ZERO" DETECTED. 

C IE: UN-DEFINED VARIABLE). 
? UANT TO TRAP ON IT? 
148NS 



)H8 /T1Ul\ 
H FSRC-8 ) >« 

111 f "OD \ 
I FSRC*8 ) 19 

145 / DIV \> 

I FSRC«8 J 22 

144 ( COP \ 

I fsrc-8 ) 23 

™f SUB ^ 24 

142 f ADO \ 

I FSRC*8 J 2H 

156 f LD \ 
— —I FSRC-8 1 27 

157 /"iDC \ 
— ■ — I FSRC-8 1 27 



? UANT TO TRAP ON 
UNDEFINED VARIA8LE ? 



I2BI YES, TRAP ON UNDEFINED VAR . 



RESYNCA, 
J'12B1X 



RESYNCB 

FECC14 

J'23AB 



fTRAP TESTj 



■this mmuihi ut> iPieiriMMWs. 

Ki»ti«, »w t« p»ort«Tt or 
>itiT*L ituirncHT coopomhon *mo 

tMLL HOT M *Cr*OOUCC» 0» COPIED 

ti ust» im umolc o* in roar *s 

TMf MSIt ro» TW rMNUTMCrutC 
SM.E or liens UITMOUT imhtem 
peciiissiom. coftciomtA imi 

mini tiuirmwT cgBTBrnTiati- 



22 
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§£ 



CHK ICHAN6E NO. |REV 



tal 



PS' CCARTER>FPF 1 8 .DRU 




'Mt 



DATE 

l«-JWt-«l 



le-JUN-eS^lli 16 NEXT HIGHER ASSEtlBLTi 
FIRST USED ON OPT IQN^nODEL' FPF 11 B - DD-FPF1 I -0 



BOARD LOCATIONi 



DATE 



SHEET 



_2X 



TITLE * ZERO CHECKS & 
ARITHMETIC BREAKOUTS 



SIZE CODE 

D FD 



NUMBER 

FPF1 1-6-4 



REV. 



I 



M(2. 



I 



( hod 1 



© 



X13<X13*X1S, 

[ CNTR ]< CONC ( 78 . 38H > ] . 

H0T7, 

J'13E 



HOD EXECUTION BEGINS 
ODD BIASED EXP'S, SET UP 
LOOP CNTR, ENTER "HUL 
SETUP" FLOUS. 



X13<X13*XIH, 

C CNTR J< CONC ( 70 . 38H ) ] , 

H0T6 



HUL EXECUTION BE6INS. 
ADD BIASED EXP'S AND SET 
UP LOOP COUNTER. 
11&NS 



X13<X13-288, 
HOTS 



ADJUST EXP BIAS TO REMOVE 

THE EXTRA 288. 

1H8NS 



F[< l2>KtSR1 JFC< 12)1, 

E((12XALU8, 

AADRSC (13)], 



INSERT -HIDDEN BIT* INTO Ft2 
(•MULTIPLIER), AND LOU 6.8nS 
STABILI2E -AADRS- TO AVOID 
■AC" INTERACTIONS. 
1HHNS 



[TBUSKXC<12>,<3>3, 



0<X12 
HOT* 



■ '■ PORTHOLE TO 
VIEU H.B.8T7C-T63) 
Q HOLDS MULTIPLIER. 
116 



XI 8<R0TL< 2ER8b< E< AC > .XOR .E 1 8 ) ) , 
H0T6 



CALC SI6N OF PRODUCT, 
AND STORE IN X18 T8. 
1HH 



H0T6, 

X[< I2>KALU8, 

J'13AA 



83NS 

NOU CLEAR X12, PRIOR TO USE 

AS THE PARTIAL PRODUCT REGISTER. 



(mul LOOP J 



<3AA MUL LOOP SETUP 



X< I2).0<CSR8]X< 12).0 ( 

CNTR<DECR, 

BUT 08-H8, 

H0T6, 
J'13A8 



SHIFT 
5" 



131 



ADJUST CNTR FOR N-H-l INTERATIONS. 
■ '■ BETER FIX UOULD CHANGE CONROM 
■'■ TO <67.27H>, BUT THIS IS OK. 
ItHNS 

ADO tSHIFT 



13AB SHIFT ONLT 



X< 12).Q<(SR8}X<12).0< 

CNTR<DECR, 

BUT Q8-H8, 

H0T6, 

J'13AB 



<T62«MOD> 



(MOD \ r MOO "\ 

NORMOK ] 2« I DO NORM \ 




is-S-tiJdJ Oi 
M09 icis 



Ifsrc*ac«8] 



18 



198. 



I FSRC-8 I 



13A HUL.FSRC-AC-8 



CFPS2KCONCF2 3, 
BUT FD, 
H0T7, 
J' 178 



O 



13B MUL. FSRC-8 



CFPS2KC0NCF2), 

BUT FD, 

H0T7, 

J'17B 



I3C nUL.AC-8 



CFPS2KC0NCF2], 

BUT FD, 

H0T7, 

J'17B 



STORE HERo) 



/" MOD \ 

Ifsrc-ac-bI 



/" MOD \ 

Ifsrc-ac-bI 



191 , 



I6A MOD.FSRC-AC-8 



111 . 



ICFPS2KC0NCF2], 

BUT FD, 
IH0T7, 

J'16F 



(MOD \ 



168 MOD. FSRC-8 



111, 



CFPS2KC0NCF2], 
BUT FD, 
HOT 7, 
J'16F 



I6C HOD.AC-8 



CFPS2KC0NCFZ1, 

BUT FD, 

HOT7, 

J'I6F 



f storeA 

BERO TMICEJ 



ADD THEN SHIFT 



X< 12>.0<tSR8 3X< 11*12).Q, 

CNTR<DECR, 

BUT CNTR8 08-H8. 

H0T6, 

J'13AB 



[TBUSKXtC 12>,<3>), 
BUT T62 OP1A, 
HOTH, 
J' 1 380 



IS XI2 NORMAL I ZED? 
SEPERATE "HOD- FROM 
I83HS 



<Y62'HUC> 



hUL NORnOK) 28 [ DO NORfl 1 B9 



JOP MUC 



■T HU ' MHHIW MP IWCiri e i TIBW . ' 

4tftlN, OK TMi PMPMTT 
>Ii!T»l. (MinifHT C OWO M TIOH MCf, 
IHM.V. HOT K »t*MMCt» 0* CVICS: 
91 UtID IN UMM.C M IN M«T M 
FN! MS is ro* THE MM* ACTUM 

lm.1 or t Tint without jmittim 
'imissim. eoprRiMTfiiwi 
mmr 



ainTik iiuirniwT cawratnT 



REVISIONS 



CHK CHANGE NO. REV 



I 



jfilgilffimpi^Mig:^ 



PSKCARTER>FPF19.DRU 118- JUN-81 Xl It NEXT HI6HER ASSEMBLY! 



FIRST USED ON OPT lOH'flOOELl FPF11 



DATE 

»*ltfi9l'f-i— -f 



KftTIOH' 



^2^ OE 21. 



B-DD-FPF1 1-9 



TITLE! 



SIZE 

D 



CODE 



mod/mul 
arithmetic 



NUMBER 
FPF1 -9-4 



REV. 
A 



Md 



<FIV,FD) 
< 1 1 ) 



19 

Cnoo \ 
NORP10IC J 



13 

( noo \ 
k DO NORH J 



XC< 12>KCSL8]X[C 12>], 
H0T6 



13BA "HOD" . NEEDS NORriALIHATION. 



X[C 13)]<XC< 13)]-ALU1 , 

H0T6, 

J'13BC 



77 . 



13BC 



[TBUSKXCC 13), 88. 7], 
BUT EZ T8 T9, 
H0T4, 
J'128 



r OVERFLOU -i 
L EXP>I27 J 



CEZ,T9,Y8) 
(881 ) 



"HOD . NORO x-OK 

CALL LOU BTTE OF EXP IS VISIBLE) 

193NS 

60 TO "HOD TEST" ROUTINE. 

< 13DA> 



r UNDERFLOW -] 
L EXP<-127 J 



128 


13CC 




32 


13CD 


Xt( 12)]<tSL8]X[C 12)], 
H0T6 




XC< 12)]<£SL8]XCC 12)3, 
H0T6 








_. - 





BUT FD, 

H0T7, 

J'13CF 



FCC !2)}<CFSL8]FCC 12)], 
ECC 12)]<ECC 12)], 
H0T6 



BUT FD, 

H0T7, 

J'13CF 



DUMP H.B. AND INSERT ZERO 
INTO Y8, FOR SISN INSERTION. 
AND UPDATE RESULT EXPONENT. 



X[< 12)]<CR0TRKCF18.0R.F12)»E12). 

CFPS2KC0NCFZFV], 

BUT FIV.FD, 

H0T6, 

J/16F 



DOUBLE 13CJ 



J£2- 



AC.ORKXCC 12)], 
H0T7 



ACCALU8, 
H0T7 



I3CI 



AC.0R.1C(3.2)]<XCC 12)], 
H0T7 



/'STORE \ 
EERO TUICEJ 




ACCC3.2)]<ALUe, 
H0T7 



•i27 llCtl 



FEC<I8, 

H0T6, 

J'23AB 



SET ERROR CODE 
60 TO TRAP-'SCV 



THIS MA U I W um yt(.inc* Ti mn. 

*lt«I», •>( thc riorttTr 

>!•! TAL. laulPIIIMT COtPOMTIOH KMO 
IHM.L NOT M tCMttKHJCIO 0* COPIED 

UtC» IN 1MM.C <M 1H PMrr 
thc lat It rat thi iMHuracruK 

SOLI OF ITCnS UITHOUT UBITTtK 

pc«iujio». corrvitHT (C) i* 

>I»IT«L tQU1»ntWT CM tyMfTlON 



f 

(trap TES 



TEST] 



REVISIONS 



CHIC JCHAN6E NO. |REV 



I 



Od 

M03 




MIS 



c 



13 1 



TRUNI 
TEST 



13 
7 \ DO NORH y 



XtC 12)KCSL9]XC( 12)], 
H0T6 



13BD "HUL- . NEEDS NORn. 



«C 13)]<xtC 139]-ALU1 , 
H0T6, 
'13BF 



76 1 38F 



BUT FT, 

H0T6, 

J^1HA 



"HUL" . NORri = 0K 
(ROUND-'TRUNC TEST) 
1S8NS 



^ N °^ TR1 4 t EXP- IN 



LZL 



Xlt<X13.X0R.288,- 
BUT EN EZ, 



H0T3, 
J'13DD 



CEXP<8] 
C 18) 



CEXP=8] 
C81 ) 



BUT FD, 

H0T7, 

J/13CF 



EXP < 8. ARGUMENT IS ALL 
FRACTION ,S0 STORE FRACTION. 
182 



EXP « WITHIN RANGE. 

T066LE EN C T7 ) BIT TO ENABLE 

TESTS FOR * 8R - EXP, AND 

PUT RESULTS IN X1H. 

2H2NS 



CEXP>8] 
C88) 



BUT FD, 

H0T7, 

J'13CF 



EXP • 8. AR6 IS ALL FRACT. 

STORE FRACT. 

182 



C CNTRKXCC IS ),( 3) ], 



H0T7, 
J'21A 



EXP > 8, IE: INTEGER PART 
EXISTS ■'■ 



LOAD EXP INTO CNTR, 
ANTICIPATING THE 2IC< BRANC 



\ exp noDy 



( STORE \ 
INFRACT I ONy 





C 1 ) 




ce> 


187 


13CE 




86 


I3CF 


AC. OR. KALU8, 
BUT FT, 
H0T6, 
J--1HA 


1H8 

60 TO ROUND-'TRUNC 


AC.0R.1C(3.2)3<ALU8, 

BUT FT, 

H0T6, 

J'lHA 























IH8 

60 TO ROUND'TRUNC 



tOUND'TRUNC 



& i | i ft® 1 



12 



CHK'D 



PSi<CARTER>FPF28.pRi4 118-JUH-8V l3:"Tt 




Q-(ti 



I 



FIRST USED ON OPT IQN/flODEH FPF t 1 



DATE EN6. _ T DATE TITLE: 



ffCWRDLOCATIONi 



SHEET 23 OF is 



NEXT HI6HER ASSEriBLTi 

B-D0-FPF1 1-9 



MOD NORM 
JUL NORM 



si£H: jcoot | nuhber 

D | FD |FPF 1 l -8-4 



REV. 

i « 



II 



1 



10031 HIS 



I EXP HOOj 



21 A DUMP GUARD BIT. 



XC( 12>]<tSL8]X[( 12)], 
H0T6 



nOD 

TRIVAL CASE 

EXP>78.38 

(FRACT»8, • IS ALL IHTESER) 



F<< 7e.38)-X1«t, 
BUT EN, 
HOTt, 
J'2IC 



CHECK X1H EXP. FOR UITHIH 

RAN6E OF -riOD- ROUTINE. 

(210> IF TOO BIG, 21C< IF OK > 



£ 



noD- 

NON TRIVAL CASE 

KEXP<78.38 

(I IS FRACT * INTEGER .A MASK 

UILL BE 6ENERATED TO SEPERATE 

THE INT. t FRACT. > 



FC<12))<CFSL8]FC( 12)3, 
EC( 12>]<EC( 13)], 
H0T6 



EXP IS TOO BIGt FRACTION PART IS 
THEREFORE APPROX-HERO , AND 
NUMBER IS "ALL INTEGER". 
DUMP -HIDDEN BIT a AND INSERT 
EXPONENT . 



21C 



CNTR <DECR, 
XC( 1 1 >]<ALU8, 
H0T7, 
J'21I 



Xt< I2)]<CR0TR ]<F18.0R.F12)«E12), 

CFPS2KC0NCF2 1, 

BUT FD, 

HOTS, 

J'21G 



INSERT SIGN FROfl FIB 

AND FORMAT XI 2 FOR HEHORT, 



HON TRIVIAL 'MOD' CASE. 

ADJUST CNTR FOR PROPER ITERATION 

AND INIT XII, FOR USE AS MASK. 



XtC 11 )]<CSR1 }Xt( 1 1 )], 

CNTR<DECR, 

BUT CNTR8, 

H0T6, 

J'21I 



PUSH 2«aEXP "ONES" INTO 
XI 1 FROM LEFT ENO . 



FALL TO 21AAI UHEN DONE. 



AC.OR.KXK 12)], 

H0T6, 

J'STOREB DBL 



STORE ZERO 
t DOUBLE J 



/SEPERATE \ 
UNT'FRACy 



AC.0R.K(3.2)]<XC( 12)1, 

H0T6, 

J'STOREB SNGL 



STORE THE 

INTEGER 

PART 



Xt< IH))<(( 12)], 
H0T6 



/tore zerV 

\SIHGLE J 



SAVE XI 2 (»FSRC) IN XI 4. 



XC( It >3<Xt( I4>].AND.XC( I 1 >], 
HOT© 



USE XII (-MASK) TO FILL INTE6ER 
PART OF XII, UHILE HEROINS 
THE FRACTION PART. 



FC<1H>]<CFSL8]FC< It)], 
EC< 14 >)<£[( 13)1, 
[TBUSKCBe.7" 
NOT* 



DUMP "HIDDEN BIT-, INSERT EXP, AND 

PREPARE FOR THE ROTATE, 

TO FORMAT FOR flEflORT. 

■m PORTHOLE FOR VIEWING EXP (13). 



XC< It ><CR0TRK(F18.0R.F14 )■£! * ), 

[ CNTR ]<CON[ ZERO], 

BUT FD, 

H0T6, 

J'21AF 



INSERT S16N FROM F16, AND ROTATE. 



SET UP CNTR FOR POSSIBLE 
NORMALIZE AT 28DP : . 



AC.OR.KXC( IS )], 

H0T6, 

J'21AG 



AC.0R.lt(3.2)]<XC( It )], 

H0T6, 

J'21A6 



STORE THE 
INTEGER PART 



XC( 12>]<CSR8](X1 1BAR.AND.XI2), 
H0T6 



FLIP MASK AND USE IT TO FILL 

FRACTION PART OF X12 UI TH 

FRACTION, AND THE REMAINDER UITH ZFRO . 



FC( 12)<FC( 12)], 

EC( 12>]<EC( 12)].AND.C0N((368H)], 

BUT XZ, 

H0T3, 

J'28DP 



MASK OUT IRRELEVANT EXP BITS, AND 

TEST FRACT. FOR ZERONESS. 
NORMALIZE IF FRACT IS NOT '8*. 
ELSE, STORE ZERO. 



(normalize! 



21AI 



CFPS2KC0NCFZ1, 
BUT FD, 
H0T7, 
J/I7B 



STORE ZERO 38 
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REVISIONS 



>H11«L IMIIWHHT CMWti TlBM- 



ft®! 



'w ne-juN-afM 



DATE 
It-JIM-ll 



DATE 

H-JUH-tl 



PSKCARTER)FPF21 .DRU 1 18- JUH-8 rH3l 17 [ NEXT HIGHER ASSEMBLTI 
FIRST USED ON OPT lON/HODELi FPF1I B-DD-FPF11-9 



**&**&*- 



.U&L 



DATE 



BpoRP LOCgnOH' 



■aujKtaEJL. 



-tS QE iX. 



T,TLE 'MOD EXP & FRACTION 
INTEGER SEPERftTION 



SIZE 

D 



CODE NUMBER 

FD IFPF1 1 -0-H 



REV. 
A 



8 



I 



M£ 



L 



2 w *i-e-i udd Oil o I 

-«M IMHnH 3003 axis 



(TT) 



ie«» 


T 


1800 


X13<13-l-i, 

CCNTR 3<C0NC<71 .31H)], 

H0T7 


536 


18AB 






xi3<xi3+2ee, 

H0T6 





0<OLU8i 

[FLA6SXC0NK 181 >], 
H0T7, 
J'27A 



lFSRC«ooel 



SUBSTRACT EXPONENTS AND SET 
UP DIV LOOP ITERATION CNTR . 
NOTE* CNTR IS INCR'D AT END 
OF CTCLE, SO <72. 32) SHIFTS 
OCCUR PRIOR TO "CNTR-8- FLAS. 



RE-BIAS THE EXPONENT RESULT. 



f OIV >| 
k FSRC-8 J 



180 DIV.FSRC'AC'8 115 



FECOS, 

H0T6, 

JS17AB 



O 



18B DtV.FSRC*8 



fec<8s, 

H0T6, 
J'23AB 



180 DIV.AC'8 



IFPS2 3<C0N[FH], 

BUT FD, 

H0T7, 

J'17B 



(trap TESTj 



STORE 2ERQ 



ZERO THE QUOTIENT ACC C-0>, 
AND SETUP RETURN FLAGS 
PRIOR TO ENTERING THE 
"HB'GB" INSERT ROUTINE. 



/'INSERT 
HIDDEN AN 
WARD BIT 



I INSERT J 
\DOHE/ 



X10<ROTL( ZER0«<ECOC).X0R.EI8)), 



H0T6, 
J'18BA 



<C0UT,CNTR8> 

< 18) 



XC< 1 1 >]<SL8<X1 1-12)«Q<SLC&3CQ), 

CNTR<DECR, 

BUT CNTR8 COUT , 

H0T4 , 

J/18BB 



RETURN FROri "HB'GB INSERT*. 
6ENERATE QUOTIENT 
SIGN, AND STORE INTO X18CY8), 
FOR USE IN "ROUND'TRUNC" 
CLEANUP" SIGN INSERTER. 
E < AC ) AND E< 10) ARE 
UN-ROTATED, SO THEIR T7'S 
ARE THE SIGNS. 



X[< 1 1 )KSL8(X1 1*12)«Q<SLC63<Q), 

CHTR<DECR, 

BUT XNTR8 COUT, 

HOT-I , 

J'I8BB 



X12<SL8CQ), 
CT8US]<t(3)l, 
BUT T61 i 
HOT-5, 
J'18BF 



TEST BIT 61 OF Q REG AND PUT A LEFT 
SHIFTED COPT INTO X12. Q REMAINS. 



<S 



51 



X12<SL8<0), 
CTBUSKC<3>], 
BUT T61 , 
H0T5, 
J'18BF 



TEST BIT 61 OF Q OND PUT LEFT 
SHIFTED COPT INTO X12 . Q REMAINS. 



X13<X1 3+ALU1 , 

[TBUSKCB8.7}, 

BUT FT, 

H0T6, 

J'lHA 



T61 HAS FILLED, I .E .HUM IS NORM'D. 
BUtlP EXP TO REFLECT SUPERNORM'D, 
■ s AND EXPOSE TO TBUS FOR SC0PIN6. 
GO TO -ROUNO/TRUNC" UITH Y63-8 , 
T62»1,AS PER 18BD: SHIFT. 



XC< 12)]<CSLB)XCC 12)1, 

BUT FT, 

H0T6, 

J/14A 



T61 UAS EMPTT, I.E. tlUST NORMALIZE, 
NOTE: ONE SL8 UILL ALUATS 
DO IT? 

GO TO "ROUND'TRUNC" UITH T63*8, 
Y62-I, AS PER 18BF1 SHIFT. 



ROUND' TRUNd 



REVISIONS 



■T HU WftUIHI U€> fj - ieirm T iow 

HIM IN, •»( THi MOKaTT 01 

E>I«I TKL COUlPnlHT CntPOHOTIOH *H0< ruk . | ruauc r un lOCU 

SHALL NOT K tCMtOOUCCD 0* rnmtrn I"* IHHWtit *1U . Ktv 

S* USCC IN UHOLC 0» IN MBX *S| 

THC MSIS FM THE rMMJfACTUK 

soli or itmj uithout _u»itti;n 

■'(•KIIS I ON. CO»T»l«NT© l»0 

phit.l tom-rHHT co«ro«.>YlOH.- 



tal 




DOTE 

It-JUH-ll 



*ffiL^k. *fra 



BOARD LOCftTIOHl 



DOTE 

,h*>«£a!n-juM-ii 



SHEET 



J2. Q£ 3Jl_ 



PSi<CARTER>FPF22.DRU 1 1 8- JUN-8 l\J 1 3 » 1 7 [NEXT H16HER ASSSMBLn 
FIRST USED ON OPTIONS-MODEL! FPFl'l | B- DD~ FPF I 1 -8 



DIV ARITHMETIC 



SIZE 

D 



CODE 

FD 



NUMBER 

FPF1 1 -e-4 



REV. 



8 



J 



Mf. 



I 



GD 



\fSRC-AC«8/ 



IVl. 



0<F12bE( AC ), 

[ FLAGS KCOHC ONES], 

H0T7, 

J'27A 



SET UP FLAGS AND 60 TO 
-HB'6B" INSERT ROUTINE. 



fCflP >j 
\. FSRC>0 J 



"TT 

•A3! I 



«Mun< 



3003 



Tl 



"BA CflP.FSRC-AOe i**- 



CFPS2XC0NCFZ], 
BUT FD, 
H0T7, 
J' 178 



v. ac-9 ) 



19BB CnP.FSRC-9 "'•■ 



F<AC.X0R.288, 
BUT EN, 
H0T4 , 
J'17F 



ETORE ZERO 



I INSERT J 
\00NE/ 





c 


i86 




19CD 


RETURN FR0T1 "HB'GB" INSERT 


OPPOSITE SI6NS 

FRSOAC 

< 18) 






H0T6, 

TBUS<Q(8>, 
BUT EN T8, 
J'19CE 


TEST SIGNS OF FSRC(T8) AND 
AC(EN). 


OPPOSITE SIGNS 




(88) 








( 11 ) 


(81 ) 


22H 




19CE 


BOTH SIGNS (♦). 




»27. 


19CF 


BOTH SI6NS <-). 


225. 


19C6 


FSRC (♦), AC <-). 


226. 


19CH 


F<X1S-XI3, 
BUT XN XZ, 
HOTS, 
J'19DC 




XtC 18)]<Xt< 11)]. 
H0T6 




RESTNCA, 

CFPS2KC0NCZER0], 

J'23AHB 


GO TO PRESVCB RESTNC 


RESTNCA, 

CFPS2XC0NCFZ], 

J'23AHB 








518 | 19CI 


















XC< 11 )]<Xt< 12)1, 
H0T6 












fpRESVC Bj 31 








5S1 | 19CJ 












X£( 12)<X[( 18>), 
H0T6 












5H2 | 19CK 










F<XI3-X1H , 
BUT XN XZ, 
HOTf , 
J'19DC 



































19CH FSRC ( ♦), AC (-). 



GO TO PRESVC8 RESTNC 



EFSRC<EAC 
(XN,XZ) (18) 



K Expcnp J 



234. | 19PA 



EFSRC'EAC 
(81 > 



EFSROEAC 
(88) 



RESTNCA, 

CFPS2KC0NCFZ], 

J'23AHB 



go to presvcb restnc 
:ac 



I FSRC<A 
^ (10) 



| 19DB 



X12<X12-X1 1 , 
BUT XN XZ, 
HOTS, 
J'19D8 



SRC-AC I 
(81 ) 4" 



iFSROAi 
4- <••> 



J 190C 



RESTNCA, 

CFPS2KC0NCZER0], 

J/23AHB 



31 



( PRESVCB J 



190E 



233. 



1900 



i9BC cnp.Ace 



F<Xt( 18)], 
BUT EN, 
HOTS , 
J'I7F 



Q 



GO TO PRESVCB RESTNC 



RESTNCA, 

CFPS2XC0NCFN], 

J/23AHB 



GO TO PRESVCB RESTNC 



RESTNCA, 

CFPS2XC0NCFZ], 

J/23AHB 



00 TO PRESVCB RESTNC 



RESTNCA, 

CFP"52]< COM ZERO], 

J'23AHB 



( PRESVCB J 



60 TO PRESVCB RESTNC 



( PRESVCB J 



'T HU HHUI I HI im gtCiri M TIB W 
MHIIi *K TN PtOPCITT 01 
IIIITU IWIPniMT COMPOMTICM AND 
IHM.L HOT K atMOMJCW 0* COPIED 
DC UHD IN UMOLC 0* IM MAT 
rt« MCll FOR TMI IMMITftCTUK _ 
IM.I V I TIM UITHOUT jaiTTCM 
>tmlfflM. eOPTRIMT A IMI 

uTiar 
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REVISIONS 



CHK I CHAH6E NO. TsEV 



ARITHMETIC 



I 




I 



«<-B-l Iddd Oi a 
M03 XII 



CE 



J 



f SUB J 18 


183. 


28AA 


F18<F18, 

Eie<Eie.xoR.2ee, 

H0T6 




28AB 


X[< 12>KCR0TLXC< 18>] 

H0T6, 

J'28AC 






192. 


28AC 


X6CX12, 

t FLAGS }<CONC( 118)1, 

H0T6, 

J'27A 






/Insert N 

[ HIDDEN ] 3i 

XjUardbits/ 



f SUB >| 

vsrc-ac-b/ 



aeon SUB EXECUTES 



f ADD A 

vsrc-ac-8/ 



28A SUB.FSRC-AC*8 



CFPS2KC0NCF2], 

BUT FD, 

H0T7, 

J'17B 



286 ADD.FSRC»AC»8 



CFPS2KC0NCF21, 

BUT FD, 

H0T7, 

J'17B 



STORE 2ERQ 



ADD EXECUTES 

SAVE SIGN OF FSRC <F12-T8>. 

SI6N OF ACCN) IS SAFE IN 

EAC(N). 

60 TO ■HB-'GB- INSERT. 



/SUB >| 

k FSRC-8 ) 



(ADO ) 

FSRC-8 J 



IH3. 28C SUB.FSRC-8 



F<AC, 
BUT EN, 
H0T4, 
J/17F 



1H2. 28D ADD.FSRC-9 



F<AC, 
BUT EN, 
HOTH, 
J'17F 



f SET FCC J 



I s " 8 ] 

V Ac-e J 



(ADD ) 



28E SUB.AC-8 



Fie<Fie, 

E18<E18.X0R.288, 

BUT EN, 

HOTM, 

J/226 



F<XC< 10)3, 
BUT EN, 
HOTS, 
J'22G 



( AC<X18 J 



II 
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fifm, »tt thc rawtiTT a 

»1*IT»L ItUlfflfHT COKPOMT10H »ho 
" L HOT t€ *EPMOUCf» t» CO»ltC 
USCO IN UHOLI OB IN FMT »i 
THE t*tlf FN THC IMNUFACTUK 

Or ITIIW UITHOUT IUMTTEH 

remission. coptricmtiC) in 

bltltHL I1U1PMHT CO—fl— YlBN- 



CHK ICHAN6E NO. |REV 



I 



d 



tal 



'■ '■ " ■■ p II } } » ~ I -y [iw-J* 

PSKCARTER>FPF2S.DRM I18-JUN-6I/ 13117 




DATE 

H-JUM-«I 



DATE 
■-juh-.. IshEEI 



FIRST USED ON OPT IQN^nODEL' FPF1 1 



J^O£'2uuu>*3 



DATE 

K-JUM-tl 



BOARD LOCATIONi 



_2Z_ 



NEXT HIGHER ASSEMBLTi 
B-DD-FPF1 1-0 



OE 11. 



TITLE: 



ADD/SUB SETUPS 



SI2E 

D 



CODE 

FD 



NUflBER 

FPF1 1 -8-H 



REV. 
A 



I7tr 



I 



M03 MIS 



/add'Sub\ 
i ihsert j 
Vdone/ 



CNTR.Q<X1H-X13, 
BUT XN X2, 
HOTH, 
J'28CA 



CEAC-FSRC] 






f EAOEFSRC EFSROEAC 

[SO ALIGN FSRC] [ SO ALIGN AC ] 

(18) 


t HO ALIGN REQ'D] 
(81 ) 






2H1 . 


28BA 


2HH 


28BC28BD 




2H8. 


28CA 


F(X6>E(AC>, 

TBUS<FC(6>,(8)], 

BUT EN T8 

HOTH, 

J/28DD 


SIGN OF FSRC (-X6-Y8), AND 
SIGN OF AC<H), ARE TESTED. 


F<0+(ALU8K71 .31H)], 

BUT XN XZ, 

H0T3, 

J/28BG 


HERE IF EFSRC<IE>X1H>-EAC 
(IEIX13) RESULT UAS MINUS. 
OREG UILL BE A NEG NUtl , SO 
THE ADO OPERATION EFFECTS 
A SUBTRACTION. 


XI < 13)]<Xt( IH>], 
HOT 6, 
CNTR<DECR 




EXP. 


EXP. DIFF 
DIFF [=EXACTLT TO BI6 ] 








5HH 


28CC28CD 




[_ =UAT TO BI6 J 






F<Q-(ALU8"(71 .31H)>, 

BUT XN, 

HOT3, 

J'28CE 




< t 


8> (81 ) 


CAH'T BE ALIGNED 




2H6. 


aeeE 


EXP DIFF UAS "TOO TOO" BIG. 2M3- 


28BF 


EXP DIFF UAS "EXACTLY- TOO 


2H2 


28B6 








F<AC, 
BUT EH, 
HOTH, 
J/17F 


NO ALIGN IS POSSIBLE. 


F<AC, 
BUT EH, 
HOTH, 
J/17F 


BIG, HO ALIGH POSSIBLE. 


[CNTRK-0-1 , 
H0T6 


MAKE CHTR POSITIVE AHD 
ADJUST, SO THAT ALI6H LOOP 
UILL ITERATE CORRECTLY. 








SEE 28CA: . 


























t ALI6N AC IN XI 1 1 26H 


28CH 




















811 . 


28BH 




XC( 1 1 >]<[SR8]XC( 11)1, 

CNTR<DECR, 

BUT CNTR8, 

H0T5, 

J'28CF 


















XC< 12)]<[5R8]XC( 12)], 

CNTR<DECR, 

BUT CNTR8, 

H0T5, 

J'28BH 














1 SET FCC 1 38 


















ALIGN THE FSRC 
(LEAVE U'CNTR«-I > 












261 


28CF 








XC( 1 1 )]<[SR8 JXC( ID] 

CNTR<0ECR, 

BUT CNTR8, 

HOT1, 

J'2BCF 




<8> 


C 1 )^ 








215. 


28BI 








F<X6>E(AC>, 

TBUS<F[(6),(B>], 

BUT EN T8, 

HOTH, 

J'28DD 


SI6N OF FSRC (»X6-Y8), AND 
SI6N OF AC(N), ARE TESTED. 




(8) 


























sec 6 








F<X6"E<AC>, 

TBUS(FC(6),<8>], 

BUT EN T8, 

HOTH, 

J/28DD 























































UPDATE E(AC) UITH EXP OF 
RESULT .(E<FSRC)>. 

ADJUST CHTR SO THAT ALIGN 

LOOP UILL ITERATE 

CORRECTLY. (IE "BUT CENTR8" 

AT END OF EACH CYCLE UOULD 

OTHERUISE NOT DETECT END 

UHTIL OHE TOO MANY SHIFTSUHAD OCCURED ) . 

TEST TO SEE IF EXP IS DIFFERENCE 
IS TOO 6REAT. (IE. UOULD ALIGNMENT 
ALI6NHENT CAUSE MSB TO 
SHIFT DOUN OFF END ?) 
NOTE: FOR THE CASE OF AC 
ALIGNMENT, OREG UAS * NUMBER. 



[NO ALIGN POSSIBLE] 



268 



ALI6N AC IN XI 1 . 
28CF DOES THE REAL 
UORK, BUT THIS STATE 
UAS NEEDED TO SATISFY 
BUT TARGET... 



ALI6N THE AC IN XI 1 



(LEAVE U/CNTR--1 > 



28CE 



F<Xt( 18) ], 
BUT EN, 
HOTH, 
J'22G 



SMALLER HUM IS ESSENTIALLY 
INSIGNIFICANT SO SAVE ONLY 
LARGER HUM . . 



f AC(X18 1 



SIGN OF FSRC (X6-Y8). AND 
SIGN OF AC(N), ARE TESTED. 



f ADD/SUB J, 



REVISIONS 
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1MM.L HOT K tCMOfrUCK M CQPUP CHK C"""" NO. KfcV 
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8 



I 



32 



CHK'D, 



P5KCARTER>FPF23.DRU |I8- 



OATE 

lt-JUH-11 



FIRST USED OH OPT ION/MODEL I FPF 1 1 



■¥?• -^ OATE 



•> r m MTE 1 B0 *" D LOCATiONI 

^Lri lit-jw-tilsMggT ga of 3h 

8-JUN-8I \jtl 17 NEXT HIGHER ASSEflBLYl 



B-DD-FPF1 1-9 



ALIGNMENT 



SI2E 

D 



CODE 

FD 



NUMBER 
FPF1 1 -8-4 



REV. 



II 



-t*fe- 



I 



B-llddd Od 
3003 Jili 



[ OPPOSITE SISNS ] 
SO SUBTRACT 



f ADD'SUB J I 



[SAME SIGNS,] 
SO ADO 



<EN,Y8) 
251 . 



X12<X12-X1 1 , 

BUT XN XZ, 

C CNTR KCONC ZERO], 

HOTH, 

J/20DG 



< INCASE NORMALIZE 
PATH IS TAKEN) 



X12<X1 I-X12, 

BUT XN XZ, 

t CNTRKCONt ZERO], 

HOTH, 

J/20D6 



CZERO] 
(81 > 



AC -(♦) 
FRSC =(-> 



( INCASE NORMALIZE 
PATH IS TAKEN) 



X1B<SETSIGN, 

HOTS, 

J/20DH 



t POSITIVE] 
(BB) 



[NEGATIVE! 
(10) 



BOTH SIGNS UERE "--, SO 
RESULT SIGN IN (X18,T8) 
GETS SET (-). (REST OF X10 
GETS 2ER0E0, IN PREP FOR 
"ROUND'TRUNC CLEANUP") 



XIB<CLRSISN, 

HOTH, 

J/20DM 



263. 



tFPS2KC0N[F2), 
BUT FD, 
H0T7, 
J'ST0RE8 



20DA/DB RESULT UAS "ZERO" SO 
UPDATE FCC, AND STORE ZERO. 



STORE ZERO 



X10<CLRSIGN«T8US<X12(3), 

BUT T62, 

HOTH, 

J/20DP 



20DA/DB RESULT UAS "♦■ SO 
CLEAR SIGN AND SEE IF 
RESULT NEEDS NORMALIZING. 



X10(SETSIGN, 

HOTH 

J/28DI 



20DA/DB RESULT UAS "-" 
SER SIGN IN X10.T8 AND 
ZERO THE REST IN PREP FOR 
"ROUND'TRUNC CLEANUP" 



BOTH SI6NS UERE ■♦" , SO 
RESULT SIGH IN (X10.T8) 
GETS CLEARED ( *>. 



X12<SR0(X1 1*12), 

BUT XH, 

HOTH, 

J/20DN 



DO -ADDITION" AND SEE IF SUH 
OVERFLOUED INTO 6UARD BIT. 
AND SHIFT TO INSERT NEU 6UARD 
IN CASE IT DID. IF NOT, 20DN: 
UILL REMOVE IT. IF YES, 20D0» . 



X12<-X12, 

C T9USKU3)), 

BUT T62, 

HOTH 

J/20DP 



TO CHECK A "-■ NUM FOR UHETHER OR 
NOT IT NEEDS NORMALIZING, IT MUST 
APPEAR AS A MAGNITUDE ONLT.(IE NOT 
IN 2'S COUP) SO NEGATE X12, AND 
TEST MSB OF FRACTION. 
(NEGATION MAKES FRACTION "♦".) 



X13<X13+ALU1 , 
BUT FT, 
H0T6, 
J/-1HA 



OVFLO INTO GUARD BIT. BUT 28DM: 
HAS ALREADY FIXED "GUARD BIT", SO 
NEED ONLY ADJUSl EXPONENT 
GO TO "ROUND'TRUNC" . 



XC( 12)]<CSLe]XC< 12)], 

BUT FT, 

HOT&, 

JX1HA 



NO OVFLO INTO GUARD, SO 
UN-DO CSR0] FROM 20DM:. 



60 TO "ROUND'TRUNC" 



^NORMAL I ZEJ 



ALL ENTRANTS TO 
THE H0RMAL12E 
ROUTINE COME IN 
UITH CNTR-0. 



Xt( 12)<t SL0]XC( 12)], 

CNTR<DECR, 

t TBUS](Xt( 12),(3)], 

BUT T61 , 

HOTH, 
J'20DJ 



BUT FT, 

H0T6, 

J/1HA 



XC( 12)]<CSL0]X[( 12)], 

CNTR<DECR, 

C TBUS]<XC( 12), (3 )], 

BUT Y61 , 

H0T6, 
J'20DJ 



SHIFT LEFT TO N0RMALI2E. 
YOU ARE DONE UHEH Y62 IS 
A "1". THE CNTR IS ACCUM- 
ULATING BY HOU MUCH THE 
0RI6 EXP UAS TOO BIG, SO 
THAT 20DL: CAN CORRECT IT. 



SHIFT LEFT TO NORMALIZE. 20DJ: 

IS THE MAIN LOOP, UHILE 

20DP: UAS INCLUDED TO SATISFY TARGET 

REQUIREMENTS UITHOUT 

UASTING A STATE.. Y61 IS TESTED 

SO THAT LAST SHIFT CAUSES 

Y62 TO BE FILLED. 



NO NORMALIZATION UAS NEEDe.. 
GO RIGHT TO "ROUND'TRUNC" 



( ROUND' \ 
I TRUNC J 



(ROUND/ \ 
TRUNC J 



E13<E13*CNTR, 
BUT FT, 
H0T6, 
J'IHA 



USE CNTR VALUE TO CORRECT 
EXPONENT. A SUBTRACTION IS EFFECTED, 
SINCE "CNTR" - 2'S COMP NUM. THE 
MACRO USES ALL 6H BITS OF XI 3, SO THAT 
XI 3 IS PROPERLY SET UP FOR "UNDERCOVER" 
ROUTINE FOLLOUING "ROUND'TRUNC CLEANUP" 



(ROUND' \ 
TRUNC J 



■t hu wwuiw uk wc i um t ioih. 



i,IM I a. __ .™ _ 

»I«IT«L CMJIPflCNT cimpomtion »•€• 
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CHK ICHANGE NO. |REV 



I 



d 



tsl 



'UK 'as* . ,*J 



'32ll 



PS'<CARTER)FPF26.DRU |l0-JUN 



& 



DATE 

It-JHM-tl 



FIRST USED ON OPT 1 ON/MQDEL » 



FjIfotiC.'SftaKsU-S* 



bDard LOCATION 



TE 

-JUH-»I 



_£3 Q£ 11_ 



13' 17 NEXT HIGHER ASSEMBLTI 

FPF11 B-DD-FPF1 1 -8 



ADD/SUB 
EXECUTE 



SI2E CODE 

D FD 



NUMBER 

FPF1 1 -8-4 



REV. 



JAL 



1 



MO) HIS 



IFSRC-AC-el 18 f .FSRC-8 J 



©■• GD 



22B LD.FSRC*8 



f<c< ie>3, 

BUT EN, 

MOTH, 

J'22D 



22F LD. EXECUTES 



F<Xt< 18)3, 
BUT EN, 
HOTH, 
J'22G 



[FPS2KCONCFNF2], 

BUT FD, 

H0T7, 

J'17D 



CFPS2KC0NCFZ], 

BUT FD, 

H0T7, 

J'17D 



( AC<X18 J 



STORE XI 8 



(STORE ^ 



CjEv 



GD 



C "-OC \ 
I.FSRC»AC = a 18 



I <-DC A 

\t.FSRc-ey 



157 



23A LDC.FSROFSRC«AC*8 



CFPS2KCONCFZ], 

BUT FD, 

H0T7, 

J/17B 



(STORE ^ 
ZERO J 





















1 17 


23C 


LDC*LDC.AL*c 








EtC 13>KE[< 12)], 
F13<ALU8»TBUS<X[< 12>,<8>], 
BUT re, 

HOTM, 
J'23F 










(1 ) NEGITIVE 








<8> POSITIVE 






222 




23E 




228. 




23F 


XI 8<SETSIGHat FLAGS KCONC ZERO, 

HOT 5, 

J'27A 


SET X18.T8 AND 2ER0 TEST 

XI 8. SET UP FLAGS FOR 

RETURN FROtl 'HIDDEN BIT' ROUTINE. 

60 TO 'HIDDEN BIT' INSERT ROUTINE 


X18<CLRSI6N»t FLA6S ]<CON[ ZERO 3, 

HOT 5, 

J'27A 


























• 







II 



3° 



60 TO 'HIDDEN BIT' INSERT ROUTI-i? 



tntthmitim uw mkihmhhi.i 

KMflH, »tf THf 

>i»It»l iiuirnoii cohpmmtibm m 
vm.%. not m mmmucib m corns 
c - usc» in wmu o» in »•»» - 
rw lafif re* iw rwuraeruM 

M.( 0* ITfBf WITHOUT JMHTTt* 

twiiMio*. ee»rtiwT 

?mm>.g«urnM.H 



BEVISIOHS 
CHK CHAN6E NQ.JREV 



T -HMTTH 

rffitw; 

■Biiar, 



I 



PSM CARTER >FPF27.DRU 




DATE 
lt-JUH-OI 



DATE 



FUST USED ON OPTIOH^nODlLl FPM I 



mil 



'W^^D^* 



DATE 

ll-JUM-tl 



IQPW LOCftT.I.Q.H! 






_JA OF, 11 



NEXT HI8HER ASSEHBLT! 
B-PP-FPM 1-g 



LD,LDC BREAKOUTS 



SI2E 



CODE 
ISL 



NUHBER 
FPF1 1-8-4 



REV. 



ML 



I 



h-8-llidd Od 
M03 MIS 



I" 



f Lt>C \ 

Insert doni 




INSERT DONE 



ec < i h > k conc ( teeee > ] , 

FC< 14>]<ALU9, 

BUTFD, 

H0T6, 

J'14C 



DOUBLE 



HERE FOR -ROUND" <FT*8). 



SET X14<6>>F0R USE AS 
DBL PREC ROUNDING CONST. 



(TRUNCATE] 
14E 



X£< 12)]<CSL8]XC< 12)], 



H0T6, 
J' 146 



Ft < 1 4 ),C 1 >KCONC< 49988 ) ]«EC < 14>]<ALU8, 

H0T6, 

J'14D 



SET X14<38>F0R USE 
OS SIN6LE PRECISION 
R0UNDIN6 CONSTANT 



H0T4, 

X12<SL9<X14+12), 
BUT XN, 
J/14G 



184NS 

ROUND OFF X12 

AND CHECK TO SEE IF LEFT 

GUARD BIT UAS FILLED, THEN 

CSL9] ONCE. 



XI3<X13*ALU1 , 



H0T7, 
J/14FX 



| fc l tf<b I J. 



.7], 



[TBUSKCB9 

H0T6, 

FCC 12)]<CFSR0]FC< 12>] 

J'14G 



YES, LEFT "G.BIT" UAS FULL, 
( IE;DUMPED)SO THE 14D:CSL9] 
UAS DUMPING THE H.BIT". 
ADJUSTEXP TO REFLECT THE 
FULL GUARD BIT. 



PUT EXP INTO RESULT RE6. 
«'■ PORTHOLE FOR EXP. 



60 TO "ROUND'TRUNC CLEAHUP" 
RESTORE E12 UITH 
NEU PROPER EXP 



DUtlP -GUARD BIT- AND 60 TO 
I46« FOR "HIDDEN" BIT DUMP . 



1 



NOTE: ALL ENTRANTS COHE HERE UITH 

Aft6UI1ENT IN XI 2, UITH TOP GUARD 
BIT <T63)-8 AND UITH HIDDEN BIT 
<T62>-1 . 
X13 IS A FULL -64 BIT" EXP. 



14A6 CROUND/TRUNC CLEANUP) 
EXPECTS TO FIND A "64 BIT- 
EXPONENT IN XI 3 UHEN IT 
TESTS FOR UNDERCOVER RAN6E 
BECAUSE OVER'UHDER FLOUS RUN 
OVER INTO T9,T8. THEREFORE ALL 
ENTRANTS TO ROUND'TRUNC PRESERVE 
A FULL XI 3. ALL nlCRO STATES 
UHICH HODIFT THE UORKING EXPONENT 
RESULT OUST OPERATE ON ENTIRE XI 3. 



FCC I2)]<FSL9)FC( 12)], 
EC( 12)]<EC< 13)], 
C TBUSKCB9.7], 



H0T6, 
J'14AA 



AND 



NO, LEFT G.BIT UAS EHPTT, 

< IE',NOTDUnPED) SO THE 14D: 

CSL9) UAS DUnPlNG THE "6UARD BIT 

AN ADDITIONAL "HIDDEN BIT" DUHP 

IS DONE HERE. THE (FSLB) IS flAKING 

T8 -2ER0 SO THAT "ROUND'TRUNC CLEANUP 

CAN INSERT THE RESULT 

SIGN HERE. ■'■ PORTHOLE FOR EXP. 

60 TO "ROUND'TRUHC CLEANUP" 



/ROUND' \ 
f TRUNC )i 
\CLEANUPy 



THII NMUIHI urn inLiMuuun.i 
mhii, •« tmi raoratrr 

»IOIT*L IMimiMT CCMP0MT10N »M0 
ItMLL NOT K ICMtOOUCCD OH COMCD 
USCD IN IMOLt OB IM M»T *i 

rt* oasis re* the immutkctuk 

S«Ll Or I Tins UITHOUT IM1TTEM 

remission. corTiiOHTffi im 

HITM. tHIIPIHHT COfO— TlOM- 



CHK ICHAN6E NO. |REV 



I 



tal 



PSKCARTER>FPF28.DRU 




DATE 

IO-JUN-01 



DATE 
io-juw-01 



FIRST USED OH OPT lON/nODEH FPFI1 



ffl ^X fr" * 



BQARP LQCftTlflS 



DATE 

^10-JUW-OI 



SHEET 



_31- 



_0E XL 



131 18 NEXT HI6HER ASSEriBLTi 



B-DD-FPM 1-9 



SIZE 

D 



CODE 

FD 



ROUND/TRUNC 
ROUTINE 



FPF1 1 



NUMBER 

-8-H 



REV. 
A 



-*f- 



/ROUND' \ 
f TRUNC )i 
\ CLEANUP / 



"W 
JL 



*i-B- i iddj Qd 
•3*uTM 3003 MIS 



F12<F12.0R.FI8, 

E12<E12, 

[ TBUSKtee.71, 

BUT E2 T8, 

HOTH, 

J'lHAD 



HOVE SI6N FROH FIB INTO F12<8> 

AND TEST IT IN T8. E2 IS TESTIN6 

FOR EXP 20NENESS. 

■^ EXPOSE LOU BTTE <=) TOO, FOR SCOPE. 

NOTE THAT XI 8 UAS SET UP BT 28DG'DH'DC'DD 

TO CONTAIN ALL ZEROS AND THE SI6N BIT, 

SO THAT THE .OR. CAN SET THE SIGN PROPERLY. 



IHAC SET -N- ONLT. 



CFPS2KC0NCFN], 

FCCR<FN, 

BUT 0P1C, 

HOTS, 

J'1HA6 



•HAD SET NONE 



[FPS2KC0NC2ER01, 

FCCR<ALUB, 

BUT OPIC, 

H0T6, 

J-OHAG 



CFPS2KC0MFNF21, 

FCCR<FNF2, 

BUT OPIC, 

H0T6 

J/M4AG 



CFPS2KC0NCFH], 

FCCR<F2, 

BUT OPIC, 

H0T6, 

J'lHAG 



SET -H- ONLT 



SET CONDITION CODES AND SEPERATE 
THE "STC- CLASS FROfl ALL OTHERS. 



ALL OTHERS 



C TBUSKXCC I3>,B8.7], 
BUT E2 T8 T9, 



H0T1, 
J'15E 



NON "STC" CLASSES COME HERE 
FOR EXPONENT RANGE TESTIN6. 



SO TO " UNDER/ IN'OVER" ROUTINE. 
ENTIRE EXP BTTE, PLUS T9>8 ARE VISIBLE. 



137 



"STC" CLASSES COHE HERE FOR 
I4AH EXP RAN6E TESTS. SEE 1HAG: . 



XC< 13>1<X[< 13)1, 

[FLA6S1<CON[<810)1, 

BUT E2, 

H0T4, 

J'2HF 



IEXP<-127 3 
<81 I ) 



CUNDERFLOU] 



tEXP=B 

(EXACT 2ER0)] 
^ < 1 08 ) 



LndeR'OverJ 



XC< 18>]<CR0TR]XC< 12)1, 

BUT F1U, 

H0T6, 

J'15G 



COVERFLOU] 



[ INRAN6E1 
CB88) 



C OVERFLOU ] 
< 1 ) 



( OVER'STCj 



C I NRANGE 1 
<8) 



<C( 18XCR0TR1XCC 12)1, 
JUT FIU, 
40T6, 
J' 156 



XC< 18)]<CR0TR]XC< 12)1, 

BUT FIV, 

H0T6, 

J'15J 



XC< 18)]<CR0TR]XC< 12)1, 

BUT FIV, 

H0T6 

J'15J 



( STORE ^ 
UlNDERFLOlJ 



XC( ie>KCROTR]XtC 12)1, 
BUT FD, 
H0T6, 
J' 170 



( STORE A 
\,OVERFLOuy 



175 21« 



BUT FIV, 

H0T6, 

J'2HG 



(store XI el 



FDST n0DE9 



7UANT TO INTERRUPT 
ON OVERFLOU 



FCCR<FCCR.0R.2, 
H0T6 



FPS2<FCCR, 
H0T7 



C FLAGS ]<CONt<et 1)1, 
H0T7 



SET FLAG 

FOR INTERRUPT 



FEC<ie, 

HOTG, 

J'2HF 



RESTNCA, 
J'2M6X 



BE6IN RESTNC SEQUENCE 



2S6X END RESTNC SEQUENCE 



BE6IN RESTNC SEQUENCE 



RESTNCA, 
J'2HFX 



RSYNCB, 

Xt<1 t >}<ALUB, 

CFPS2XC0NCF2FVJ, 

BUT MODES, 

J'26AI 



RESTNCB, 

KC < I 1 >)<ALUB, 

(FPS2XC0NCFZFV], 

BUT rtODES, 

J'26AB 



END RESTNC SEQUENCE 



REVISIONS 



T B I! MM I W um imi F lM TI MB.I 

HIHII, »tf T« »tOPftTT 

IMM.L HOT M *IMOOUCCD 0* rwiMCHK ICHAH6E NO. [REV 

t* Mfll rM TNi IMMJFKTUK _ 

>M.i or inns without ubithi 
AMISSION. coptiimtA INI 

uTiar 



fcltlTiL HUIW1INT Ct—C—T 



8 



I 



ch»7 



PSl<CARTER>FPFgq.DRU llB-JUN 




DATE 



DATE 

IQ-JUN-II 



FIRST USED ON OPT IQN/nODELl 



ffiocjc^aioesL' 



DATE 



BOARD LOCATION! 



SHEET 



-3t BE ISL 



13H8 NEXT HI6HER ASSElBLTt 
FPF11 I B-PD-FPFI 1-8 



SIZE 

D 



CODE 

FD 



ROUND/TRUNC 
CLEANUP 



FPFI 1 



NUHBER 

-8-4 



REV. 



trp- 



C STORE \ 
ZERO 1 
TWICE/ 



AC.0R.KALU8, 

H0T7, 

J/17A 



AC .OR . U < 3 .2 >K ALU8 , 

H0T7, 

J'17B 



STORE 

ZERO 

DOUBLE 



dD © 



H0T7, 

AC<ALU8, 

Jv23AHA 



GO TO PRESVCA RESTNC 



H0T7, 

ACt<3.2>]<ALU8 

J'23AHA 



SO TO PRESVCA RESTNC 



PRESVC A 31 



STORE 

xie 



FD 


»1 


1 


FO 


-8 


383 


382 


17D 


1 ft 




H0T7, 

ACC<3.2>KX[< 18>I, 
J'23AHA 


HOT7, 

AC<X[< 18>], 
J/-23AHA 


SO TO PRESVCA RSTNC 















60 TP PRESVCA RSTNC 



PRESVC A 31 



f SET FCC J 



EN 


»1 


| 


EN 


-8 


171 


17E 


1 
SO TO PRESVCB RESTNC 


78 


17F 


RSTNCA, 

[FPS2KC0NCFN], 

J/23AHB 


RESTNCA, 

[FPS2KC0NCZERO]. 

J^23AHB 











I 



•.-e-iudj a j a 

HWKM 3003 MIS 



/store\ 
[underflow 



f STORE ) 
UJVERFLOu/ 



TES 
< 1 ) 



FEC<)2, 
BUT FO, 
H0T6, 
J'ISN 



NO 
<8> 



SET FLOATING UNDERFLOW CODE 
60 STORE X18 THEN TRAP. 



I5G 

CFPS2KC0NCFZ], 

BUT FD, 

H0T7, 

J'17B 



SET HDU'R "Z" BIT 



Cstore\ 
X18 1 

TRAP J 



FD 


= 1 






- FD 


=e 




36H 


15N 


365 


15f1 




ACC<3.2)3<XC< 18)1, 

H0T7, 

J'15P 


AC<X[< t8>], 
H0T7, 

J/15P 



















f \ 

I Ac<xie 1 



CFSRC=+3 
(8> 



CFSRC=-J 
< 1 ) 



[FPS2KC0NCZER8], 

BUT FD, 

H0T7, 

J/-17D 



60 TO PRESVCB RESTNC 



tFPS2KC0N[FN], 

BUT FD, 

H0T7, 

J/17D 



STORE X18 



PRESVC B 31 



(STORE A 



TES 
< 1 > 



FCCR<FCCR.0R.2, 
H0T6 



SET FCC-V BIT IN SOFT FPS. 



NO 
(8) 



CFPS2KC0NCFZFV], 

BUT FD, 

H0T7, 

J'17B 



FCC<FCCR, 
H0T6 



FEC<18, 
BUT FD, 
H0T6, 
J'15N 



UPDATE HDU'R FPS 



SET FL0ATIN6 OVFLOU CODE 
60 STORE X18 THEN TRAP 



(STORE ^ 
ZERO J 



FPSTEf1P<FPS 
HOTH 



BE6IN RESTNC Stui 
TO CPU CLOCK 



RESTNCB, 

FPSTEHP< FPSTEtIP .OR .CONC C 1 88880 > 1 , 

J'23AD 



(TRAP ^ 
SETUpJ 



■T H» WMI I W MB grc incimom 
kcmin. *w the raorctTT or 
»i*it*l lauimtHT corpomtiom ««o 

IHM.L NOT K RCRROOUCCO OK COP [CO 

N UfCD IN UHOLC OK IN MKT US 
THt tUtlS FOR THC HMUFMCTUKC OR 
KM.I Of ITIM WITHOUT URITTCN 
rttnlfSION. COKTKIKMTffl 1MI 

»HIT«L tPUIWUNT COKfOKnTlOM- 



CHK ICHAN6E NO. |REV 



J 



dial t a B 



22 




DATE 



DATE 



^uCX^auJ«, L?£»-R. 



BOARD L,0C«J1QH' 



SHEET 31 Of 1* 



PSKCftRT£R>FPF38.PRI4 |18-JU>»TB1 13118 NEXT HIGHER ASSEriBLTI 
FIRST USED ON OPTlON^nOOELi FPF 1 1 B-DQ-FPF t 1 -0 



8 <»- 



SIZE 

D 



COMMON OPERAND 
STORES 



CODE 

FO 



NUMBER 

FPF1 1-8-4 



REV. 
A 



8 



-M£- 



1 



•i-8-itjdj aj o 

■MUTW 9003 MIS 



fFEC 82 \ f TRAP A 

\ILLE6AL,J k SETUP J 



FPSTEt1P<FPS, 
J'23AC 



<STAT 218) 



(trap test! 






t EXCEPT [ON FLA6 CLEAR] 
(0) 



BRIN6 HARD FPS INTO 2961 i FOR 
BJT SETS. 



FPSTEf1P<FPS, 
J'23AC 



^SEE 23AA. CAN SAVE A UORD UHEN 
HAVE TIME TO CHECK ALL SOURCES 



FPSTEHP<FPS, 
J'23AC 



HERE FOR THE ERR FLAG « SET. 
BRING HARD FPS INTO 2901 < 
FOR BIT SETS. 



(FDFL KFPS J, 
NOCSEL , 
JENTRT SVC, 
J'NULL 



HERE FOR NO ERR FLAG SET, 
23AE SO NO TRAP ACTION NEEDED. 
RESTORE FDFL AND LEAVE. 



FPSTEHP<FPSTEMP .OR .CONC < 1 08880 ) ] , 



SET -ERROR" B 



., GD 



t FPS2 .FDFL ]<Xt FPSTEMP .FPSTEMP 3 , 
J'23ADX 



SET UP FCCR MSB SO AS TO CARRY 
IN TO LSB OF FEATEflP IN 23AFI . 



563 23ADX 



FECnSK, 
J'23AF 



flASK OUT UNUSED FEC BITS(15H>>. 



FPP DONE AND -i 
RETURN TO SVC J 



FEA<FEATEf1P, 
BUT FID, 
J/23AG 



BACK UP THE PC TO POINT TO 
BAD INSTRUCTION. 



FPP DONE AND -, 
RETURN TO TRAP J 



f 60SVC J 



F[( I2)]<CSR1 ]Ft< 12)], 

Etc 12)]<ALU8, 

H0T6 



INSERT HIDDEN BIT AND LOU 
END <Y7:8> GUARD BITS 



Xt( 12)]<[SR0]Xt ( 12)], 
BUT STATC218) FT, 
H0T6, 

j^iee 



1-5 1 


23A6 


LDL 211 
J'23A6X 


RA, 


»■ 1 


23AGX 


NOCSEL, 
JENTRT HTRAP, 
J/NULL 


1 


f NULL J 1 



TRAP RETURN PATH. 



f PRESVCB 



IHSERT TOP 6UARD BIT AND 

RETURN TO CALLING ROUTINE. 

NOTEt THE TARGET LOU OCTAL BIT 

IS DRIVEN SOLELT BT THE BRANCH PLA . 



:B J ( PRESVCA J 



565 23AHA COnnOH RESTNC POINT FROn 17A/B'C'D. 



RESTNCA, 
J/PRESVCB 



f GOSVC J 



/ldc \ /loc\ f CUP \ /Tiv\ /^add^subX 

bNSERTD0NEj28 IlNSERTDONd 28 I INSERT J 23 { INSERT I 22 ( INSERT J 
y.FT.8 J V-FT-1 J V DONEy V ^ DONE J V DONE J 



566 23AHB COr,nOH "ESTNC POINT FROtl 23AHA: AND 
FROn 17E,F,19CG,CH,DA,DC,DE,DF,DG. 
(RESTNCB REO'D BECAUSE CPU NOP MUST 
FOLLOU ANT -RESTNCA", SO "JENTRTSVC" 
IN 23AH IS NOT PERMITTED. 



RESTNCB, 
J'23AH 



NOCSEL, 
JENTRT SVC, 
J'NULL 



SVC RETURN PATH. 



( 60SVC ) 



f NULL J 



'THIS NMU1HI MV iPtLIP IL»I IUMV 

Nim«, *m tmi Mromrrr a 

»I*ITM. IWIIPfttXT COBFOMT10N »—f rule | ru . M « u- | DC „ 

(WM.L NOT M ■CMOOUCf» 0* rn»nn CHK ICHAN6E NO. REV 
»• USED IM 1M0LC 0» IN PMt Hi 
THC IKS IS FM TMC rMMJFKCTUK 

Met or iTtm uiTHOur ucirrcN 
^emission, cofniwr 
BIIIIIL HUirWHT EiHrrniw' 



© INI , 
»TION- 



4 



4®i 



23 



PS'<CARTER>FPF31 .DRU 



FIRST USED ON OPT IQN^flODELl FPF I 1 




lB-DD-PPf 1 1 -8 



TRAP/SVC 8, 
NB,GB INSERT RQUT T NE 

"El 



SI2E 

D 



CODE 

FD 



NUrtBER 
FPF1 1 -0-4 



REV 



0-0-88l8W|vna 7 

ilKtt. 



i 



NOTES cont 

6. pin'aorT on ji is cut out to key 

the connector. 



(SEE NOTE ^4 ) 
(SEE NOTE*l) 



NOTES 'i.item 58 COMES IN PAIRS I MIGHT HAVE 
TO BE CUT TO GO ON EITHER SIDE OF* W* JUMPERS. 

2. Wig ISA SPARE JUMPER .BUT IS INSERTED. 

3. SPARE LOCATIONS ARE: EI2 

4.USE IT£M*64QN Wl ,W2, W4, W5.W6, W9.WI0. 
5.W3.W7.W6.WII.WI2 ARE USED FOR UBUS OPERATION 

I MODULE IS NOT BUILT WITH THEM. 



STEP t 



REPEHT 



t Y RXI5. 



. STEP _2_ TIMES 



X RXI5. 



. 5TEP JL_ TIMES 



60 ( QTY 8 ) 59 

COMPONENT SIDE VIEW 




1 



+ + + + + + + ^TTTlj J~T 



M 



+ + + 



j £*^--r ** 

+ + + +v£? + + + + 









+ + + 



****** ***** * ^E- 



+ + + + + + -H- + + + + + I3E 



J- + , ,t + + + + + + + . +,j- + + + + + + + + + 



+ -00 



+ + + + + + + + + + j; + + + + + + 




+++++++++ 



++++++++++ 
+++++++++ 




+ 



«- 



I 



So 



VOTSRFNyLKJHFEDCBA 



VUT5RPNULKJHFEDCBA 



VUTSR PNULKJHPEDCBA 



VUT5BPNWL KJHFEDCBA 



ETCH REV. 



P.C. DESI6N DATA REV 



SIGNATURES 
DRN . ^cOjA***; 



CHK o. trtoCit^Jte, 



l>P" 



flECf 

PROJ.rEttciT'" £~ 
PROP >-ftP* S<- Cu^xr^Z 



DATE 



/'/*■><> 



&£ 



^5Tsv 



^77 



SCALE 2/1 



SHT. I OF 



d 



9 



TITLE 

FPF- 



SIZE 




CODE 

UA 



IS/18 I 66 



NEXT HIGHER RS5Y. B - DP - M6 I S 6 - g* 



g I A 



REV 



J 



MR 



l un» l9C-i2? 



AUTOMATED BY PRTLfiT. 3LC37 ) 
LINE ITEM DOCU u E-T NUMBER 



PAPT NMMBEP. 



PARTS LIST 
DESCRIPTION 



OTY PEP VARIATION 

oo 



lAi- 
SHEET At QF A3 



REFERENCE DESIGNATOR 



1 


1 


D*MD*5014348*0 


2 


2 




3 


3 




4 


4 




5 


5 




6 


6 




7 


7 




R 


8 




9 


9 




10 


10 




11 


11 




12 


12 




13 


13 




14 


14 




15 


15 




16 


16 




17 


17 




1R 


18 




19 


19 




2ft 


20 




21 


21 




22 


22 




23 


23 




24 


24 




25 


25 




2^ 


26 




27 


27 




23 


28 




2* 


29 




30 


30 





50 
10 
10 

11 

12 
53 
13 
13 
13 
33 
13 
13 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
16 
19 
19 
19 
19 
19 
19 
19 



14349-00 

14*12*00 
12784*00 

09977*00 

09941. "02 
01322-00 
00309-00 
00447*00 
00197-00 

oq3i*-oo 

16254-01 
16254-00 
11660-32 
13245-02 
14214**0 
1457n-00 
15193-OQ 
10550#'">o 
12097-00 
10010-00 
10547*00 
J238P-00 
16653-00 
10536-00 
10837-00 
10533-00 
10535-00 
17246-00 
10534*00 
10532-00 



DRILL AND ETCH FOR M8188 

15 "FH 20V 10% 
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P2 

C1 OUT 
G 



CP1 



C IN 



FPF9 SECTOR 8 CLK L -^ 



T3 T2 T1 

2981 

FOUR BIT 

SLICE 

E2 



I 



TBUS 15 H 

TBUS 14 H 

TBUS 13 H 

TBUS 12 H 



TBUS 1 1 H 

T8US 18 H 

T8US 89 H 

TBUS 88 H 



GEN 

PROP 

F SIGN 

OVERFLOU 

F*e 



yiS. 



OL SHIFT OR 



FL SHIFT FR 



OUT CARRT 



18 

17 DESTINATION 
16 



ALU 
FUNCTION 



A8 



ADDRESS 
READ 



B3 

82 'B' ADDRESS 
B1 REAO'URITE 
B8 



CLOCK 



D3 D2 D1 D8 



22 23 24 25 



TBUS 15 H- 

TBUS 14 H- 

TBUS 13 H 

TBUS 12 H 



12 



T3 T2 T1 TB 

2981 

FOUR BIT 

SLICE 

El 



GEN 

PROP 

F SI6N 

OVERFLOU 

F=8 



M- 



^ 



OL SHIFT OR 



FL SHIFT FR 



OUT CARRT IN 



18 

17 DESTINATION 

16 



ALU 
FUNCTION 



ADDRESS 
READ 



•B' ADDRESS 
READ-'URITE 



D3 D2 D1 D8 



TBUS 1 1 H 
TBUS 18 H 
TBUS 89 H 
T8US 88 H 



1 



S 9 - 



-FPF2 F2 A H 
•FPF3 15 H 
-FPF3 RAtl 15 H 



FPF3 6 31 
■FPF3 P 31 



■T H li MaU I H B tM S W T i r i C« TI 8H5, 
HCHIN, AM THE »»0»tlTT OF 
blllTrlL E0U1M1ENT COKFOMTIOH »NC 
BHM.L HOT K REF400UCEO OK COFIED 
■>• USED IN UHOLE OK IH MIT *S 
[THE IASIS FOR THE mwuFACTUtf 

bole of itehs uithout ukitteh 
►emission. cott»isht(Ci ihi , 

bHITKL EOUIFnEHT CtHtPOKxYlOH- 



CHK ICHANGE NO . JREV 



d 



tal 



12 






O-cpf 



DATE 
It-FEI-ll 



PS«<T0UER>FPF3B.DRU I16-FEB-81 13143 



I 



FIRST USED ON OPT I0N't10DEL« FPF11 



EN6 



fWTWxs 1 a D 4^ai 



BOARD LOCATION! 



SHEET 



_Qf_ 



NEXT HIGHER ASSEHBLTI 

B-0D-n8l88-9 



BYTES 2 8, 1 



SI2E 

D 



CODE 
CS 



NUMBER 

M8188-0-FPF3 



REV. 

A 



I 



hddi-e-88l8U S3 
«3aulM 3003 3ZIS 



B4 SECT 2 



FPFI CS T«-B4 L 



FPF5 47 H- 
FPF5 RAM 47 H- 



FPF1 CS FR DST 2 H 
FPFI CS FR DST 1 H 
FPFI CS FR DST H 

FPFI CS FR ALU 2 H 
FPFI CS FR ALU I H ■ 
FPFI CS FR ALU H 

FPFI CS FR SRC 2 H 
FPFI CS FR SRC I H ■ 
FPFI CS FR SRC H ■ 

FPFB AflUX H - 

FPFB AHUX I H ■ 

FPFB AHUX 2 H - 

FPFB AMUX 3 M - 

FPFB BHUX 

FPFB BMUX 1 

FPFB BMUX 2 

FPFB BHUX 3 

FPF9 SECTOR 2 CLK 



TBUS 07 H 
TBUS 06 H 
TBUS 05 H 
TBUS 04 H 



T3 T2 T1 

2901 

FOUR BIT 

SLICE 

E22 



I 



TBUS 07 H 
TBUS 06 H 
TBUS 07 H 
TBUS 04 H 



' TBUS 03 
TBUS 02 
TBUS 01 
TBUS 00 



GEN 

PROP 

F SIGN 

OVERFLOU 

F»0 



B 1 



QL SHIFT OR 



FL SHIFT FR 



OUT CARRT 



IB 

17 DESTINATION 

16 



ALU 
FUNCTION 



ADDRESS 
READ 



"B" ADDRESS 
READ'URITE 



D3 D2 D1 



7 



■C OUT EN 



T2 T1 

2901 

FOUR BIT 

SLICE 

E21 



6EN 

PROP 

F SIGN 

OVERFLOU 

F«0 



34 



OL SHIFT QR 



FL SHIFT FR 



OUT CARRT 



18 
I7DESTINATI0N 



ALU 
FUNCTION 



ADDRESS 
READ 



'B' ADDRESS 
READ'URITE 



03 D2 Dl DO 



TBUS 03 
TBUS 02 
TBUS 01 
TBUS 00 



J 



FPFI CS T*B3 L 



il. 



FPFB CIN 31 H- 



C68 
<P8 



— 3c 

13 



CARRT 

SKIPPER 

74S182 

E30 



G OUT 
P OUT 



<G4 
Cp4 



C62 



Cp 



61 
PI 
C IN 



■FPF4 ON 48 H 



FPF9 SECTOR I CLK L -f^ 



I 



TBUS 19 H 
TBUS 14 H 
TBUS 13 H 
TBUS 12 H 



T3 T2 Tl 

2901 

FOUR BIT 

SLICE 

E20 



GEN 

PROP 

F SIGN 

OVERFLOU 

F = 



QL SHIFT OR 



FL SHIFT FR 



OUT CARRT 



18 

17 DESTINATION 

16 



ALU 
FUNCTION 



ADDRESS 
READ 



'B' ADDRESS 
READ'URITE 



03 02 01 OB 



TBUS 15 
TBUS 14 
TBUS 13 
TBUS 12 



7 



JUL 



-FPF4 F2 B H 



-FPF4 6 47 L 
-FPF4 P 47 L 



FPFB FAST C OUT H 



FPFB LSH SN6L L 



FPFB LSH DBL L 




I 



TBUS 1 1 
TBUS 18 
TBUS 09 
TBUS 08 



2901 

FOUR BIT 

SLICE 

EI9 



GEN 

PROP 

F SIGN 

OVERFLOU 

F = 



S 3 



QL SHIFT QR 



FL SHIFT FR 



OUT CARRT 



IB 

17 DESTINATION 

16 



ALU 
FUNCTION 



ADDRESS 
READ 



•B' ADDRESS 
READ'URITE 



D3 D2 Dl DO 



TBUS 1 1 H 
TBUS IB H 
TBUS 09 H 
TBUS 08 H 



7 



FPF2 F2 A H 
■FPFI Q 31 H 
•FPF'i ROM 31 



S u - 
5i 



FPFI CS R SH L— ' 



T HH MWJIW «HP IWC 1 H»T » »M. 
HCtCIM. •*( TMi »tOM»TT or 
P 1* (T» t ggUIMIlMT C0«»0»»T[OI »*> 

KHM.I NOT K KMOMJCEP 0* CO»lt» 
UttO IN UHOCJ 0* IN PMT •* 
THC MSIS FM TH* IMMUFACTUtC 

$«.f or irtns uithout ytirrcH 
PCCnifSlOH. CO'TtitMT (A iff I 



REVISIONS 



CHK [CHANGE NO. |REV 



I 



:hk 'D._ . t 



V.fJ.-* 



DATE 
n-riMi 



EN6. 



■Ufcfrj* 



26 



BOARD LOCATION. 



DATE 



SHEET 



JOE L 



PSi<T0UER>FPF48.0»U 116-FEB-81 13145 [ NEXT HIGHER ASSEMBLTI 
FIRST USED ON OPTION^riODEL' FPFI 1 | B-DD- 118 1 88-0 



BYTES 4 8, 3 



SIZE 

D 



CODE 
CS 



NUnBER 
H8188-8-FPFS 



REV. 
ft 



I 



&JdJ-8-88l8U SO 
asaufw mo] mis 



86 SECT 3 



B5 SECT 2 



FPF2 RAH H 



FPFI CS R ROT 



FPF1 CS 1-0 SEL 



FPF1 CS R 




FPFI CS T*B6 L- 



FPF5 RAH 63 H 



FPF5 COUT 63 H 



CS FR DST 2 hl- 
CS FR DST 1 H- 
CS FR DST 8 hl- 
CS FR ALU 2 H- 
CS FR ALU 1 H - 
CS FR ALU hl- 
CS FR SRC 2 H 
CS FR SRC 1 H - 
CS FR SRC 8 H- 

FPFB AMUX 8 H- 

FPFB AtlUX 1 H- 

FPFB Anux 2 H- 

FPFB AP1UX 3 H- 

FPFB BMUX e H- 

FPFB BMUX 1 H- 

FPFB BI1UX 2 H - 

FPFB BflUX 3 H- 



FPF9 SECTOR 3 CLK L 



TBUS 97 H 

TBUS 86 H 

TBUS 85 H 

i— TBUS 81 H 



37 [36 



Y3 Y2 Y1 



T8 



2981 

FOUR BIT 

SLICE 

ES2 



6EN 

PROP 

F SI6N 

OVERFLOW 

F-8 



&r 



f£ 



QL SHIFT QR 



FL SHIFT FR 



OUT CARRY 



18 

17 DESTINATION 
16 



ALU 
FUNCTION 



ADDRESS 
READ 



•B' ADDRESS 
READ'URITE 



D3 D2 Dl 



TBUS 87 

TBUS 86 H 

TBUS 85 H 

TBUS 04 H 



H — ' 



FPF5 N63 BIT H 



I 



TBUS 83 H 

TBUS 82 H 

TBUS 81 H 

TBUS 88 H 



T3 Y2 Yl 



2981 

FOUR BIT 

SLICE 

EH1 



GEN 

PROP 

F SISN 

OVERFLOW 

F-e 



>?i- 



f# 



OL SHIFT OR 



FL SHIFT FR 



OUT CARRY IN 



18 

17 DESTINATION 

16 



ALU 
FUNCTION 



ADDRESS 
READ 



"B" ADDRESS 
READ'URITE 



D3 D2 Dl 



TBUS 83 M - 
TBUS 82 N- 
TBUS 81 H - 
TBUS 88 H - 



FPFI CS T«-B5 L 



FPFB CIN 47 H • 



CARRT 

SKIPPER 

74S182 

E43 



6 OUT 
P OUT 



C4 OUT 
G4 



C2 OUT 
G2 



CG1 
Cpi 



FPF9 SECTOR 2 CLK L- 



I 



TBUS 15 H 
TBUS 14 H 
TBUS 13 H 
TBUS 12 M 



T3 Y2 Yl 



2901 

FOUR BIT 

SLICE 

E48 



GEN 

PROP 

F SIGN 

OVERFLOU 

F-8 



#* 



QL SHIFT OR 



FL SHIFT FR 



OUT CARRY 



18 

17 DESTINATION 

16 



ALU 

FUNCTION 



ADDRESS 
READ 



•8' ADDRESS 
READ'URITE 



D3 D2 Dl D8 



TBUS 
TBUS 11 
TBUS 13 
TBUS 12 



7 

15 H— ' 



2 23 24 



12_ 



FPF5 G 63 
FPF5 P 63 



TBUS 11 H 

TBUS 18 H 

TBUS 89 H 

TBUS 88 H 



T1 



2381 

FOUR BIT 

SLICE 

E39 



GEN 

PROP 

F SIGN 

OVERFLOU 

F-0 



OL SHIFT OR 



FL SHIFT FR 



OUT CARRY IN 



18 

17 DESTINATION 

16 



ALU 
FUNCTION 



A2 


'A' ADDRESS 


A1 


READ 


A0 




B3 




B2 


•B" ADDRESS 


81 


READ'URITE 



D3 D2 Dl 



TBUS 
TBUS 18 
TBUS 89 
TBUS 88 



11 H — ' 



21 
4700 



FPF4 FH 8 H 
-FPF5 47 H 
FPF5 RAfl 47 H 



T H I S 6WU 1 H8 *MB EUC IFI O TI BHS 

HCHIH. MTf THC P»OTI»TT 01 

BI»IT»L tSumiCMT CO«roa*TIOM UNO 
SMALL NOT K RCM0MJCC0 M COP I CD. 
USED IH UMOLC 01 IM Mt Its 
• •(IS TO* TMC tlMUFACTUK 
SOLI OF ITSnS UITHOUT _IMtlTTtN 
PC*nlSSIOH. C0PTXMT © IM 

liiTOL tau iwum co»o««Tiom- 



CHK [CHANGE NO. |REV 



d 



tal 



CHK 'D . . ^ ' . 



DATE 
!S-rti-ti 



CHK'D.- ^ 'J DATE 1 B0ARD LOCATION! 

A.fl>> '**M JSHFFT 1 OF 



PS»<TQUER>FPF5B.DRU M6-FEB-81 13'46 NEXT HIGHER ASSEMBLY: 
FIRST USED ON OPT ION^MODELi FPF11 B-DQ-n8l 88-0 



", L(X~^ 



DATE 



BYTES 6 8.5 



SI2E 

D 



CODE 
CS 



NUMBER 

f18188-8-FPF5 



REV. 
A 



I 



FPFl 
FPF1 
FPFl 
FPFft 
FPFft 
FPFft 
FPFft 
FPFA 
FPFA 
FPFft 
FPFft 
FPFft 
FPFft 
FPFft 
FPFA 
FPFft 



CS BR8 
CS BR1 
CS BR2 

fps Fnn 

fpir ee 

FPIR 81 
FPIR 02 
FPIR 83 
FPIR 8H 
FPIR 85 
FPIR 86 
FPIR 87 
FPIR 88 
FPIR 89 
FPIR 18 
FPIR I I 



FPFl CS BR 1 ENfl L 



TBUS 


RELEVftNT BUT 


T8 


T8 


T1 


Y9 


T5 


Y61 


T6 


T62 



ARRAY 

PROGRH 

B2S181 

E53 



8F 



D8 

Dl 

D2 

03 

D4 

05 

D6 

07 

D8 

09 

018 

Dl I 

012 

013 

DIH 

Dl5 



I XHII 



181 
17 '| 



FPF6 NOB 8 

-FPF6 NftB 1 

-FPF6 NftB 2 

-FPF6 NftB 3 

■FPFb NftB 4 

■FPF6 NftB 5 

FPF8 NftB 6 

-FPF6 NftB 7 



I 



FPFft CNTR BORROU L 



BRANCH 
PL ft 




FPFl CS BR3 M - 
FPFft FL < 1 ) H - 
FPFft FPS FID H - 
FPFft FPS IUV H - 
FPFft FPS III H - 
FPFft FPS IV H - 
FPFft FPS IC H ■ 
FPFft FPS FT H - 

FPFft SR 7 L 
FPFft STftT 2 H - 
FPFft STftT I H - 
FPFft STftT 8 H - 
FPFft FD CI) H - 



FPFl CS BR 2 ENft 



ARRftT 

PROGRH 

B2S181 

E52 



8F 



01 

02 

03 

04 

05 

06 

07 

D8 

09 

018 

01 I 

D12 

013 

DIH 

015 



L "-I 'CHIP 



FPF6 NftB 8 

-FPF6 NAB 1 

-FPF6 NftB 2 

FPF6 NAB 3 

-FPF6 NftB 4 

■FPF6 NftB 5 

FPF6 NAB 6 

FPF6 NAB 7 



1 



FPFl CS HftlNT/KERNEL H 

FPFft STftT 3 H 

FPF2 E2 BIT H 

FPFl CS BUT E2 H 

TBUS 85 H 

FPFl CS BUT T5 H 

TBUS 06 H 

av 

FPFl CS BUT T6 H 
24 FPF5 N63 BIT H 

470Q 

3| FPF1 CS BUT N63 H 

FPFl CS BUT CNTR8 H 

TBUS 81 H 

FPFl CS BUT Tl H ■ 

FPFB FftST C OUT H 

FPFl CS BUT FAST C OUT H 

FPFB ON 8-40 H 

FPFl CS BUT ON 8-40 H 

TBUS 08 H ■ 

FPFl CS BUT T0 H ■ 

FPF7 LDPC ON IFETCH H ■ 

FPFl CS BUT LDPC H ■ 

FPFft FO CI) H - 

FPFl CS BUT FD H- 

FPF2 EN BIT H ■ 

FPFl CS BUT EN H 

FPFB H BIT H 

FPF1 CS BUT 2 H 

FPF7 CLR FPS H 

FPFl CS BUT CLR FPS H 



V 94dJ-8-88l8U S3 CJ 

'*3« ajaunM mo3 mis 



FPFl CS Nfl 8 H — 




FPF6 NAB 8 L 



■ T HIS 6WU 1 W 1Mb smiHC« TI 0H5 

MCKIN, ME TMt P»OMtTY 01 

M«|T»L ISUlPnCMT CMPOIUITION »NC 
SMOLL HOT K *CMODUCED OH COPIED 
9* USED IN UHOLE OK 1H FMT *i 
THE ••SIS FOB THE n»NUfaCTU*E 
SALE OF ITCnS UITHOUT MITTEH 



HTM. EQUIPtlEMT C0«P0»l»TlOW 



REVISIONS 



CHK |CHftN6E NO. |REV 



FPF6 rIPC 8 H 



FPF6 nPC 7 H 



FPF6 nPC 6 H 



FPF6 MPC 5 H 



FPF6 nPC 4 H 



FPF6 nPC 3 H 



FPF6 P1PC 2 H 



FPF6 nPC 1 H 



5i 



FPF6 flPC 8 H 



SIllH^fflHfllli^^; 



PS»<TQUER>FPF6B.0RU i 



Clt U 'fry 

l6-FEB*8l 131 



DOTE 
i»-ri#-ti 



48. 



A 



FIRST USED ON OPT IQN'HQDELj FPU 



EN6 



>W>)a 



■U& 



BQORQ LOCftTIONi 



DATE 



SHEET 



NEXT HIGHER ASSEHBLY: 

B-DD-n8i88-0 



NADRS SEQUENCER 



SI2E 

D 



CODE 

CS 



NUrlBER 

ri81 88-0-FPF6 



REV. 



T 



NIB ENCODER L 



FPF1 CS INST HOLD H 
FPF9 T FONZ CLK H 



^HSM^ 



-FPF7 HOLD L 



FPF6 UPC H- 
FPF6 UPC 1 H- 
FPF6 tIPC 2 H- 
FPF6 HPC 3 H- 
FPF6 HPC 4 H' 
FPF6 MPC 5 H- 
FPF6 F1PC 6 H- 
FPF6 HPC 7 H- 
FPF6 HPC 8 H- 

P.U.- 



31 



R3 
188a 



ifiC^N) 



31 



3£ 



ji: 



U*C 



912 X • 

RON 

82S115 

ESS 



512 X 8 

ROfl 

82S115 

EI8 



8 

7 
6 

5 

** ADR 

3 
2 



em) 



13_ 



li. 



li- 



me ENCODER H 



<CA1> NP6 H 
<DK2> B67 H 
<DP2> 885 H 
<DS2> 861 H 
<DH2> 886 H 



UN I BUS JUMPERS 
113 



o*-<fti2> 
o*-<j?N2> 



•< O BUS JUMPERS — 

<ah2> iak i — o O- 

U2 

<ar2> one i — o O- 



-<5hT> 



FPF9 HIB T'S ENA L- 



<CH2> IAK 2- 
<CR2> DIN 2 



in 
-o o 



O— <CN2> 



15 



DUAL 

QUAD 

BUFFER 

74LS244 

E29 



A8T 



l£i 



12- 



*-£U 



8 86 H 



11 



Lk 



DUAL 

QUAD 

BUFFER 

74LS2H4 

Ell 



A6Y 



izrr, 



83 



&L 



li. 



ih£ 



MB 18 H 



■^—pHIB 12 H 



MB 13 H 



^ I MB 11 M 
■*— j-MB 15 H 



MB RCVR 



JLSL 



11 



13 



11 



13 



11 



AH At 06 

SUITCH 

SD5888 

E26 



^ 






SOURCE 



ANAL 06 

SUITCH 

SD5088 

E17 



^ 



*s 



SOURCE 



ANAL 06 

SUITCH 

505888 

E18 



H© 



FPF7 RMB 88 L 



FPF7 RMB 81 L 



FPF7 RMB 82 L 



22 

4.7Ka 



;l 4.7KO 



2_ w _iJ~~I^TJ 



E34 
NUMBER 



FPF7 RMB 83 L 



E14 
NUMBER 



♦ 12V 
1 



21 

4.7K* 



^ 



L2j 



£14 
NUMBER 



21 
4.7Ka 



EI4 
NUMBER 



-^C 



-H— L V2 BUS 



E14 
NUMBER 



FPF7 RMB 84 L 



♦ 12V 
1 



21 
H.7Ko 



P.U.- 
FPF9 T FONZ CLK H- 



6 D FF 

74S174 

E15 






«02 



'■IC 04 



CD5 



R5* 



SET 
CLK 



R3>**+ 



>14f 






FPF7 RHIB 85 L 



FPF7 RHIB 86 L 



E34 
NUMBER 



■FPF7 RHIB 87 L 
♦ 12V 



* Z2 

• : *.7k« 



tt— L V2 BUS 



E34 
NUMBER 



22 

4.7KO 



E34 
NUMBER 



22 

4.7KO 



E34 
NUMBER 






FPF7 RHIB 88 L 



22 

4.7Ko 



E34 
NUMBER 



FPF7 RMI8 89 L 



22 

4.7Ko 



E34 
NUMBER 



-FPF7 RHIB 18 L 



CD1 



-Sc 



>liE 



FPF7 RMB 11 L 



♦ 12V 
1 



ANAL 08 

SUITCH 

SD5888 

E8 



^1 



22 

4.7Ko 



P.U.- 
FPF9 T F0N2 CLK H- 



6 FF 

74S174 

E27 



=*-+ 



^-f- 



*+ 



CD3 



!"2cdh 



*C05 



R5 > 



SET 
CLK 



5lSLf 



dSj 



]: 4.7KO 



E34 
NUMBER 



FPF7 RMB 12 L 



Elf 
NUMBER 



cl R4 



FPF7 RMB 13 L 



E1H 
NUMBER 



■FPF7 RMB 1H L 



E1H 
NUMBER 



^ 



FPF7 RMB 15 L 



R5 
1.7KO 



Elt 
NUMBER 



lc 



Jtc 



P.u.- 

FPF9 T F0N2 CLK H- 



6 D FF 

71S171 

E3 



R8 



^+ 



3»+ 



02 



R2 5?-|- 



03 



'CDH 
*c|d5 



SET 

CLK 



R3>l*f 



R4>lif 



R5>15+ 



3 
•AM 



lddd-8-88l8U 



S3 
M03 



HIB DECOOER 



J&. 



Jl 



^L 



_22 



c 



ARRAY 

PR06RH 

S2S188 

E16 



08 

Dl 

02 

03 

OH 

05 

06 

07 

08 

09 

018 

Oil 

012 

013 

01H 

015 



*" J tL\ 



USE 
CHIP 



■FPF7 LDPC ON IFETCH H 
-FPF7 CLR FPS H 
■FPF7 JENTRY FPP H 



C5 

'tn 15hF 
28V 



R6 
33a 



R7 
188a 



01 

7H9A 
1.3V 
1'*lU 



■NOTE I PIN "A" ON Jl IS CUT OUT 
TO KEY THE COHHECTOR. 



NC 
MB 15 H 
MB 14 H 
HIB 13 H 
MB 12 H 
MB 11 H 
MB 18 H 
MB 89 H 
MB 88 H 
RIB 87 H 
MB 86 H 

HIB 85 H 

CC 
HIB 8H H- 1 ^ 

HIB 83 H 

MB 82 H 

MB 81 H 

MB 88 H 

RESET H 



EE 



KK 



CSCL L 

♦ 12V 



NC 

CHIP CLK H 
DAL 88 H 
DAL 81 H 
DAL 82 H 
DAL 83 H 
DAL 84 H 
DAL 85 H. 
DAL 86 H 
DAL 87 H 
DAL 88 H 
DAL 89 H 
DAL 18 H 
DAL II H 
DAL 12 H 
DAL 13 H 
DAL 14 N 
DAL 15 H 
T F0N2 CLK L 
FONZ 6ND 




~L 



Wtflfe 



D.teu.0WCO UK*!* 
PS»<B0U£M> FPF7B.0RM I26-AU6-8I 88148 



FIRST USED OH OPTION^HQOELi FP1 1 



g 



MX 



tBOWEN 



BOfHtP LOCftTlQM' 



26AUG6I 



SHEET 



_L 



JC_ 



XT HI6HER ASSEMBLY! 
DD-n8188-9 



MIB INTERFACE 



SIZE 



CODE 
CS 



NUM8ER 

H8188-9-FPF7 



REV. 

_JL_ 



it 



H« 



THIS DHAUING AND SPEC IF I CRT IONS. 
HEPEIN, APE THE PPOPEtTY OF 
B1A1TAL EQUIPMENT COKPOPATIOH ANO 
SHALL MOT »t REPRODUCED OR COPIED 
St USED IN UHOLE OK IN PART AS 
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